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A  single  word,  rather  than  any  single  feature,  accounts  for  the  enthusiastic 
acceptance  we've  experienced  with the  SX-117,  The  word  is  "Versatility" 

■ 

No  other  receiver  in  Us  class  lets  you  work  so  much  territory  so  well 
—wherever  your  present  or  future  interests  may  lie. 

For  instance:  You  get  all  important  coverage  from  3.0  Mc,  through  30  Mc. 
(five  crystals  provided)  plus  four  positions  from  85  kc— 3  Mc.  for  use 
with  HA-10  low  freq*  tuner. 

You  get  three- step  variable  selectivity ,  including  a  transmitter-type  V.F.O. 
that  can  be  locked  on  frequency  ,  .  ,  less  than  1  jjv  sensitivity  .  •  .  extreme 
electrical  and  mechanical  stability  .  , .  up  to  50  dbt  attenuation  to 
unwanted  heterodyne  in  the  pass  band. 


Looking  ahead,  youMI  find  interesting  the  oscillator  output  jacks  for 
transceive  operation  with  HaHierafters'  HT-44  matching  transmitter. 

The  SX-117  costs  $379.95,  The  HA-10  adds  just  $24.95  (less  low 
freq.  crystals). 


SX//7 


conversion 


receiver  by 


5th  &  Kostner  Aves.,  Chicago  24,  ill. 
Export:  Hallicrafters,  International  Oept.,  Commercial  Div.  Canada:  Gould  Safes  Co.,  Montreal,  P.Q. 
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Important!  See  page  60  for  ballot  on  restricted  phone  bands. 


never  say  *lie 


ARRL  Policy 

The  July  QST  editorial  has  several  rather 
momentous  revelations  for  us  all.  If  you  are 
not  a  subscriber  then  you  might  take  the  time 
to  read  it  while  visiting  one*  The  bulk  of  the 
editorial  is  occupied  with  an  attempt  to  stem 
the  obvious  flood  of  critical  mail  they  are  re- 
ceiving as  a  result  of  their  pronouncement  on 
incentive  licensing.  I  suspect  that  the  July 
editorial  will  only  add  fuel  to  the  fire  of  think- 
ing amateurs. 

The  most  important  revelation,  and  it  is  one 
that  may  shatter  thousands  of  dream  worlds  all 
over  the  country,  is  their  frank  admission  that 
the  ARRL  has  no  intention  of  representing  its 
members  and  that  this  has  been  their  policy 
in  the  past.  They  admit  that  they  put  little 
stock  in  polls  (which  no  doubt  explains  the 
lack  of  them).  They  point  out  that  they  are 
representing  the  <fbest  interests*  of  the  ama- 
teurs and  they  admit  that  this  has  often  been 
contrary    to    the   wishes   of   the   membership. 

It  is  admittedly  a  lot  simpler  to  run  things 
dictatorially  than  it  is  democratically.  Thus 
we  have  the  picture  of  the  ARRL  Executive 
Committee  and  Board  of  Directors  in  a  posi- 
tion to  make  the  most  earthshaking  of  decisions 
without  consulting  the  membership.  It  seems 
to  me  that  the  best  interests  of  the  amateurs 
would  be  served  by  taking  a  page  from  our 
own  government  and  attempting  to  have  the 
Directors  of  the  ARRL  keep  in  closer  touch 
with  their  constituents  as  do  the  U.  S,  Senators 
and  Representatives.  One  basic  for  this  is  an 
enlightened  constituentcy.  which  has  been  vir- 
tually impossible  in  the  past  because  of  eco- 
nomic pressures  from  ARRL  members  and 
advertisers  who  would  not  permit  any  critic- 
ism of  the  League.  The  slightest  attempt  at 
bringing  hidden  matters  to  light  was  met  with 
cries  of  an  ti- ARRL.  The  fact  that  I  believe 
that  they  are  being  very  wrong  in  this  matter 
of  incentive  licensing  does  not,  I  hope,  make 
me  anti-ARRL  any  more  than  my  distress  over 
the  present  state  of  the   income   tax,   foreign 


aid,  social  security,  etc,,  makes  me  anti-Amer- 
ican. 

To  get  back  to  the  QST  editorial,  I  notice 
that  the  FCC  is  brought  into  the  matter  in 
support  of  their  position.  Hmmm,  Since  it  is 
the  FCC  that  is  actually  running  ham  radio 
these  days  I  suspect  that  if  the  FCC  did  have 
incentive  licensing  In  mind  that  they  would 
have  done  something  about  it  directly.  My  not 
infrequent  discussions  with  the  FCC  have  not 
uncovered  any  enthusiasm  for  the  ARRL  plan. 

How  about  the  amateurs?  What  do  thev 
think?  In  my  editorial  last  month  I  attempted 
to  examine  careful! v  and  unemotionallv  the 
ARRL  stand  on  incentive  licensing.  I  expected 
to  get  the  usual  response  from  angry  ARRL 
supporters  who  believe  that  anything  the 
League  does  is  right.  Well,  either  angry 
ARRL'ers  are  slow  writers  or  else  they  are  a 
dying  breed  for  not  one  has  yet  protested  my 
evaluation  of  the  situation. 

On  the  contrary,  hundreds  of  letters  ap- 
plauding the  editorial  have  come  in,  I  could 
devote  the  bulk  of  several  issues  of  73  to  re- 
printing the  more  lucid  of  these  letters. 

ARRL,  Pro  and  Con 
I  think  it  was  about  1938  that  I  first  joined 
the  ARRL,  Or  perhaps  it  would  be  more  ac- 
curate to  say  that  I  subscribed  to  QST  and  in 
the  process  received  an  ARRL  membership 
certificate,  QST  was  no  more  helpful  then 
than  it  is  today  in  letting  a  person  know 
about  what  is  going  on  within  the  ARRL,  and 
the  only  other  ham  magazine,  Radio,  was 
equally  silent,  so  I  didn't  know  much  about  the 
internal  workings  of  the  hobby- 
After  the  war.  When  I  began  to  devote 
large  lumps  of  my  life  to  the  hobby,  DX'ing 
VHF'ing,  RTTY'ing,  etc.,  I  began  to  take 
more  interest  in  the  ARRL.  Having  been,  from 
the  first,  predominantly  a  phone  operator,  I 
soon  began  to  sense  a  strong  CW  bias  of  the 
League,  though  I  realized  that  this  was  quite 
natural  since  the  basic  reason  for  the  League 

(Turn   to   page   6) 
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AMATEUR  GEAR 

Since  1923 


INVITATION 

Stop  in  at  any  of  our  locations  and 
visit  our  fully  stocked  HAM-SHACKS 
—FREE  DEMONSTRATIONS  without 
obligation.  Lafayette  carries  a  com- 
plete line  of  famous  brand  ama- 
teur equipment  and  accessories. 


THE  LAFAYETTE  HE-30 

Professional  Qualify  Communications 

Receiver 


START  LITE  90  watt 

Phone  and  CW  Transmitter  Kit 

MADE  IN  U.S.A. 


•  Tunes  550  KCS  to  30  MCS  In  Four  Bands  #  BultMn 
Q-Multipller  fur  Crowded  Phone  Operation  •  Calibrated 
Electrical  Banrispread  on  Amateur  Bands  90  Thru  10  Meters 

•  Stable  Oscillator  and  BFO  for  Clear  CW  and  SSB  Recep- 
tion •  Built-in  Edgewise  5-Meter 

Sensitivity  Is  1.0  microvolt  for  10  db.  Signal  to  Noise  ratio. 
Selectivity  Is  ±   0.8   KCS  at  — 65db  with  Q-MULTIPUER. 


#  90  Watts  Phone  or  CW  on  80  Thru  10  Meters  •  Built-in 
3  Section  Low-Pass  Filter  •  Clear,  Chlrpless,  Grid  Block 
Keying 

Dollar  for  dollar  you  can't  beat  this  new  Lafayette  Starfllte 
transmitter,  Easy  to  build  and  operate,  it  glistens  with 
quality  and  performance  all-over. 


LAFAYETTE  HE-45B   DELUXE 
-METER  TRANSCEIVER 


MADE  IN  U.S.A. 


L*JAY*TT« 


•  High  Efficiency— Up  To  100%  Modulation  •  Hew  Modu- 
lation   and   Power   Transformers   plus    766a    Power   Pentode 

•  New  Heavy-Duty  Communications  Vibrator  •  Front  Panel 
Antenna  Loading  Controls  •  New  Standby  Switch;  VFO  Power 
Jack  •  Sensitive  Superheterodyne  Receiver  •  Built-in  117 
VAC  and  12  VDC  Power  Supplies  •  Rugged  Push-to-Talk  Cer- 
amic Microphone 

LAFAYETTE   HE-50A  10-METER  TRANSCEIVER 

Similar  to  above  except  for  10-meter  operation 89.95 


lafayette  6  and  2  meter 

converter: 


Self -Powered 
7-11  MC  Output 
Sensitivity  better  than 
1  &  for  10  db  S/N  ratio 
Image  Rejection:  In 
excess  of  40  db 
Antenna  Input  Impedance 
52  ohms 
For  1 17V  50/80  cycles  AC 


HE-56 
6-METER 

HE-71 

2-METER 


Deluxe  ruggedly  built  converters  designed  to  respond  to 
the  weakest  signals.  Crystal  Frequency,  HE-56:  43MC;  HE-71* 
45.66  MC.  Shpg.  wt.(  6  lbs. 

Hb'vv  o*meters -.  *3.9j 

HE-71  2-Meters  32.05 


LAFAYETTE 


rSY0S$ETt  L  I-  N.  Y. 
Ill  Jericho  Tpk. 


ELECTRONICS 


PLA1NFIELD,  N,  J. 
139  W.  2nd  St 


JAMAICA*  H.  Y. 
165-08  Liberty  Ave. 


SCAR5DALE,  N.  J. 
691  Central  Ave. 


NEW  YORK,  N.Y, 
100  6th  Ave. 


PA  RAM  US,  N.J. 
182  Route  17 


BRONX,  N.  Y. 
542  E.  fordham  Rd 


NATICK,  MASS. 

1400  Worcester  St. 


NEWARK,  N.J. 

24  Central  Ave 


BOSTON,  MASS. 

110  Federal  St 


I 
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Add  -  On  -  Circuits 


Amateurs  and  experimenters  will  discover  a  new  and  easier  way  to  build 
a  wide  variety  of  communication  and  electronic  gear  with  International 
AOC  units  .  .  .  individually  wired  oscillators,  preamplifiers,  detectors,  etc, 
each  tested  and  mounted  on  miniature  metal  chassis. 

For  example,  the  eight  AOC  units  (illustrated)  have  been  assembled  to 
make  a  6  meter  converter.  Each  circuit  may  be  removed  to  make  modifica- 
tions, or  build  other  equipment.  Simple  to  build,  and  so  easy  to  change. 

AOC  units  permit  custom  building  for  a  wide  range  of  frequencies,  modes, 
and  power.  RF  coils  are  available  from  200  kc  to  450  mc.  IF  transformers  are 
available  from  262  kc  to  10.7  mc.  Transmitter  power  to  100  watts.  Matching 
cases,  complete  with  hardware,  available  in  a  variety  of  lengths. 

If  you  are  planning  to  build  a  receiver,  transmitter,  converter,  or  other 
electronic  equipment  use  International  AOC  units. 

PREAMPLIFIERS  •  MIXERS  •  OSCILLATORS  •  INTERMEDIATE  FREQUENCY  AMPLI- 
FIERS •  DETECTORS  •  DISCRIMINATORS  •  BUFFERS  •  POWER  AMPLIFIERS  • 
MODULATORS  •  FREQUENCY  MULTIPLIERS  •  SPEECH  AMPLIFIERS  •  RECTIFIERS  • 
FILTERS    •    REGULATORS    •     POWER    TRANSFORMERS    •    OSCILLATOR    BRIDGES    • 

AOC  units  are  moderately  priced  from $2.00  up. 

INTERNATIONAL  ANTENNAS  FOR  6  METERS 


BASE  STATION  VERTICAL 

This  antenna  offers  exceptional 
improvement  of  signal  to  noise 
ratio.  Shunt  fed,  grounded  radi- 
ator. Rigid  aluminum  and  cad- 
mium plated  steel  construction. 
Vertical  length  adjustable.  Cat. 
No.    160-129 $27.95 


MOBILE 

Base  loaded  whip  antenna  for 
installation  on  roof  of  auto.  May 
be  mounted  on  trunk  lid  or  door 
facing  with  International  blind 
mounting  bracket  (Cat.  No.  160- 
126)  Sealed  loading  coil-adjust- 
able whip.  Cat  No.  160-130  $19.95 


For  complete  details,  mail  coupon  today. 


International   Crystal    Mfg.   Co.,   Inc. 

18  North  Lee 

Oklahoma   City,   Oklahoma 

Please  rush  details  on  AOC  units. 


Name- 


Address 


City- 


Zone State. 


18   NORTH   LEE  •   OKLAHOMA  CITY,  OKLAHOMA 


WHEN  YOU  ARE 

TOWER  MINDED, 
DON'T  SETTLE  FOR 
LESS  THAN 

E-Z  WAY 
QUALITY 


MODEL  HD-40 
iU\P    PAINTED) 


AM,   NET 


•  Diagonal  Bracing 

combats  twist  and  torsion 

•  Cranks-Up  or  Down 

for  easy  access  to  beam 
and  rotor 

•  Electric  Arc  Welded 

no  bolts  or  rivets  to  shear 

•  55,000  PSI  Steel 

more  strength  per  pound 

•  Dip  Painted 

complete  heavy  coverage 

inside   and  outside 


The  "Challenger"  is  40  ft,  of 
quality  tower,  designed  for  the 
budget  minded  ham*     Exclusive 
E-Z   Way  design  gives  you  top 
features   that   are  often  copied 
but  never  approach  proven  E-Z 
Way    quality.    Supports    a   Quad 
or    any    small    beam    having    a 
wind  area  of  4,0  sq.  ft.  or  less 
at    40    ft.    in    60    MPH   winds. 
NO    GUYS!    When    larger    beam 
is  used  tower    should  be  guyed 
at  top. 


Model  HD-40  Painted 
Model  BAHD-40  Painted 

(Building  Attach) 
Model  GPKHD-40  Pointed 

(Ground  Post  Tilt) 
Model  HD-40  Go  I  v. 
Model  BAHD-40  Galv.  , 

(Building  Attach) 
Model  GPKHD-40  Galv, 

(Ground  Post  Tilt) 


*  *  * 


$  99.50 
106.25 

149.50 

134.50 
141.25 

184.50 


Freighf  prepaid  anywhere  48  USA 


E-Z  WAY  TOWERS,  Inc. 


P.O.  BOX  5767 


TAMPA  5,  FLORIDA 


W2NSD    from    page   2 

to  exist  had  to  do  with  relaying  messages,  a 
process  that  was  almost  exclusively  carried  on 
via  CW. 

I  watched  with  increasing  interest  as  pres- 
sures built  up  for  more  adequate  representa- 
tion of  the  phone  contingent  of  our  hobby  and 
saw  this  pressure  result  in  the  formation  of 
the  National  Amateur  Radio  Council.  With 
the  opening  of  the  forty  meter  phone  band 
and  an  expansion  of  the  seventy-five  meter 
phone  band  the  pressures  were  relieved  and 
\ARC  gradually  disappeared. 

But  the  NARC  left  its  mark  behind,  indel- 
lihly.  Where  before  its  existance  the  FCC  had 
been  rubber  stamping  the  requests  for  amateur 
rule  changes  proposed  by  the  ARRL,  now  there 
was  a  complete  reversal.  I  suspect  that  the 
FCC  was  rather  shocked  to  find  that  the  ARRL 
had  been  pursuing  its  own  ends  and  not,  as 
billed,  those  of  the  amateur.  The  almost  in- 
stant success  of  the  NARC  was  proof  to  any- 
one that  things  weren't  going  right. 

The  FCC  apparently  thought  the  whole 
matter  over  and  decided  that  if  this  is  the  way 
things  were  going,  that  they  would  be  boss  and 
run  ham  radio  themselves.  This  spelled  the 
end  for  the  ARRL  as  a  representative  of  ama- 
teur radio. 

At  this  time  in  history  I  had  become  quite 
involved  in  RTTY  and  was  publishing  a  month- 
ly bulletin  on  the  subject  to  some  2000  inter- 
ested hams  and  had  started  a  semi-monthly 
column  in  CQ*  This  brought  me  into  contact 
with  the  then  editor  of  CQ,  Perry  Ferrell,  and 
I  began  for  the  first  time  to  learn  some  of  the 
things  that  had  been  going  on  in  our  hobby. 
It  frankly  was  quite  a  shock. 

The  new  FCC  administration  proceedures 
system  must  have  been  quite  a  bombshell  to 
the  ARRL,  Where  before  they  had  been  vir- 
tually running  our  hobby,  suddenly  they  were 
completely  rejected.  I  wondered  what  they 
would  do  about  this  monumental  setback  and 
watched  QST  with  interest  to  see  what  would 
happen.  For  those  of  you  who  are  not  familiar 
with  this  ruling,  it  specifies  that  henceforward 
any  individual  amateur  or  group  of  amateurs 
who  want  to  have  the  rules  changed  can  peti- 
tion the  FCC  directly  for  such  rule  change  and 
that  the  FCC  will  consider  all  comments,  pro 
and  con.  on  the  ride  change  and  decide  on  the 
basis  of  the  validity  of  the  comments,  whether 
they  come  from  individuals  of  clubs.  This  put 
the  ARRL  on  an  equal  basis  with  individual 
amateurs,  giving  them   an  edge  only  if  they 

Turn    to   page   80 
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LEADING  THE  FIELD -THE  SWAN  SW-S4Q 


YOU 
TO  TH 


HEARING  THEM  ON  THE  AIR  IN  EVER-INCREASING  NUMBERS. 
OF  YOU  WHO  HAVE  AGAIN   CHOSEN  SWAN,  THANK  YOU! 


To  those  of  you  who  have  not  yet  made  your  decision,  may 
we  suggest  that  you  look  them  over,  and  see  for  yourself 
why  Swan  is  the  leading  transceiver,  manufactured  with 
unequalled  performance,  reliability,  and  craftsmanship. 

SWAN  SPEAKS  YOUR  LANGUAGE 


SWAN  POWER  SUPPLIES 

*SW-117AC  (illustrated)  for 
home  station.  With  5x7  speaker 
and  phone  jack $95 


*SW-12DC  for  mobile  operation. 
With  prewired  cables  and  instal- 
lation hardware $115 


ASK  THE  HAM  WHO  OWNS  ONE 


ENGINEERING      CO. 

Oceanside,  California 


PLACE  YOUR 

ORDER  WITH 

YOUR  SWAN 

DEALER 


TODAY 


ONLY 


$ 


Dry  Ce 


Amateur  Stations 


for  mountaineering,  camping,  mid  emergency 


William    Hoisington    KICLL 
83  Bellevue  Avenue 
Melrose  76,  Massachusetts 


Ever  since  1923,  when,  in  Rye,  New  York, 
as  W2BAV,  I  operated  from  a  rowboat  loaded 
with  large  B  batteries,  no.  6  dry  cells,  a  201 A 
regenerative  receiver  and  a  loop-modulated 
201 A  transmitter  on  two  hundred  meters,  the 
antenna  strung  between  bamboo  poles  on  each 
end  of  the  boat,  portable  battery  operation 
has  held  a  great  fascination  for  me. 

The  idea  of  two-way  communication  while 
walking,  climbing,  or  camping,  in  the  tme 
sense  of  the  word,  has  resulted  in  many 
varieties  of  battery  rigs  and  walkie-talkies  over 
the  years,  One  of  my  most  enjoyable  periods 
of  amateur  radio  occurred  before  World  War 
II ?  on  an  island  in  Penobscot  Bay,  Maine,  when, 
as  W1LAS/1,  I  used  3  B  batteries,  some  dry 
cells,  a  30  "speech  amplifier,"  a  33  modulator, 
a  30  oscillator,  and  a  33  final  (all  dry  cell 
tubes)  running  about  a  watt  on  160  meter 
phone,  with  a  270  foot  high  antenna  and  a 
salt  water  ground.  Many  of  the  locals  that 
were  contacted  are  now  still  on  the  air: 
W1IRQ  in  Castine,  W1RPH  in  Deer  Isle,  now 
on  2  meters,  among  them. 

Later,  a  new  series  of  tubes  came  into  use; 
the  1T4,  the  1R4  being  examples.  These  were 
good  dry  cell  tubes,  but  restricted  mainly  to 
the  BC  and  SW  bands  for  good  operation. 
Their  utility  fell  off  rapidly  with  increased  fre- 
quency of  the  use  of  the  VHF  bands. 

In  the  last  few  years,  several  features  were 
developed  at  the  same  time  providing  for  a 
considerable  increase  in  the  attractiveness  of 
dry  cell  operation,  6  meter  stations  became 
more  plentiful,  good  portable  VHF  dipoles  and 
beams  were  made  up,  and  good  VHF  sub- 
minature  tubes  came  into  use  such  as  the 
1AD4,  1AH4,  1AJ4,  1V6,  and  others.  Sur- 
prisingly good  portable  double-conversion 
superhets  could  then  be  made  at  low-cost. 
Fig,  1  shows  a  6  meter  receiver  circuit  of 
this  type. 


For  the  if  stage  you  have  a  choice  of  the 
1AD4  or  the  1AH4.  The  1AD4  has  higher  gain 
but  costs  more.  The  GM  is  around  2,000, 
while  the  1AH4  rates  about  900.  Either  small 
30  to  50  mc  iron  cores  may  be  used,  for  small 
overall  size,  or  large  air- wound  coils,  which 
will  give  higher  Q  and  greater  freedom  from 
image,  TV  harmonics,  etc. 

A  convenient  way  to  build  low-cost  units 
is  to  use  thin  copper-clad  bakelite  for  base 
boards.  This  is  rigid  enough  to  hold  every- 
thing, yet  solders  at  a  touch  of  a  small  iron 
for  all  ground  connections.  Front  panels, 
shields,  trough-lines ?  and  even  boxes  can  be 
soldered  together  quickly  with  the  copper-clad 
bakelite. 

After  the  rf  stage  comes  the  mixer-oscillator, 
The  1V6  must  be  mentioned  here.  Just  who 
designed  this  red-hot  little  dry-cell  item  is 
something  I  would  like  to  know  for  sure,  I 
think  it  was  originally  a  Raytheon  job.  Maybe 
somebody  will  speak  up.  When  the  oscillator 
plate  section  is  used  as  the  tuned  portion  of 
the  oscillator  it  is  a  very  sensitive  mixer,  way 
up  into  the  VHF  band,  with  little  "oscillator 
pulling"  from  the  pentode  signal  grid  circuit. 
By  the  way,  use  good  capacitors  in  the  oscil- 
lator section.  I  had  one  that  shifted  many  kc 
every  time  I  got  out  of  the  car  and  started 
to  walk  up  a  mountain  in  cold  weather. 

The  1V6  mixer  plate  can  be  fed  directly 
into  the  miniature  if  transformer,  or  go  through 
another  mixer  at  4  mc.  The  circuit  of  Fig.  1 
shows  this  double  conversion,  as  there  is  less 
oscillator  pulling  and  greater  freedom  from 
image,  with  the  oscillator  4  mc  away  from  the 
rf  signal.  The  additional  gain  doesn't  do  any 
harm  either. 

A  1AH4  is  in  the  if  stage.  All  the  miniature 
if  transformers  (Miller  10-C1  and  10-C2)  I 
have  ever  tried  have  all  worked  well.  Be  sure 
and  get  a  very  small  insulated  tuning  screw- 
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driver  in  your  local  store,  and  try  it  on  these  if 
transformers  before  you  leave. 

The  diode,  af,  and  and  in  stages  come  right 
out  of  the  tried  and  true  RCA  circuit  hand- 
book, and  have  also  worked  every  time  FB- 

I  word  about  dry  cell  if  and  af  diagrams, 
and   good   down-to-earth   economy   circuits   in 


general*  Probably  for  simply  good  marketing 
reasons  RCA  has  published  excellent  circuits 
on  dry  cell  receivers,  at  least  for  the  broadcast 
and  SW  bands.  When  you  get  up  in  the  28-50 
mc  region,  that  is  another  story .  The  low-cost 
RCA  tube  handbooks  have  very  good  if,  detec- 
tor,   and    af    circuits    for    the    dry-cell    tubes 
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mentioned  here  but  a  few  changes  for  the 
better  can  still  be  added.  Fixed  bias  on  the 
grid  return  of  the  3V4  audio  is  one  of  these. 
This  is  a  must  for  the  3V4  when  used  as  a 
modulator,  About  the  batteries:  45  volts  is  FB 
for  rf,  mixer-oscillator  and  if  stages,  90  volts 
gives  better  "sock"  to  the  audio  output.  On 
some  mountains,  there  is  plenty  of  external 
noise! 

Do  not  use  any  other  values  for  the  second 
detector  and  af  circuits.  The  ones  shown  give 
plenty  of  output  even  though  some  items,  such 
as  what  looks  like  no  bias  on  the  first  if,  are 
shown.  Those  little  tubes  work  fine  with  a  10 
megohm  grid  resistor,  5  megohm  screen  re- 
sistor, and  a  1  megohm  plate  resistor. 

Concerning  loudspeakers,  there  are  quite  a 
few  small  units  on  the  market.  The  very  best 
of  all  that  I  have  tried  are  die  JENSEN  THIN- 
MODELS.  It  will  pay  you  to  get  one  of  these, 
in  the  two  or  three  inch  diameter  size.  As 
mentioned  before,  there  are  times  when  you 
need  all  the  sound  power  you've  got. 

Note  that  when  you  are  hiking,  mountaineer- 
ing, camping,  etc,  you  do  not  suffer  from 
ignition  noise,  so  no  noise  limiter  is  included. 

There  is  an  interesting  side  attraction  to 
this.  Lots  of  hill  and  mountain  tops  have 
parking  lots  part  way  down  from  the  top.  Even 
at  famed  Mt,  Cadillac  at  Bar  Harbor,  Maine, 
the  parking  lot  is  some  25  feet  lower  than  the 
top,  which  is  also  unfortunately  to  the  South 
and  West.  However,  with  the  dry  cell  station 
you  just  get  out  of  the  car  and  walk  up  to  the 
top,  as  at  Mt.  Ascutney  in  Vermont   (500  ft. 


more  elevation ) ,  Mt.  Kearsage  in  New  Hamp- 
shire, and  many  others.  Also,  you  can  climb 
the  fire  towers  with  this  rig!  Furthermore,  all 
this  gets  you  away  from  ignition  noise  kibitzers^ 
Super-Regen  TWO-ers,  etc,! 

This  receiver  is  amazingly  sensitive,  and 
with  the  double-conversion  handles  very  well. 
It  uses  one  "radio  A"  cell,  1,5  v  (overgrown 
flashlight  cell)  and  one  45  volt  B  battery.  No 
attempt  was  made  to  gang  the  condensers,  as 
most  of  the  operation  has  been  on  50  to  50.5 
mc,  All  the  receiver  filaments  are  shut  off  when 
transmitting,  Even  the  local  oscillator  comes 
back  in  less  than  a  second,  as  there  is  no  tube 
heating  to  contend  with. 

An  excellent  antenna  for  dry  cell  portable 
work  has  been  the  old  faithful  dipole.  Five 
foot  TV  masts,  (as  many  as  you  feel  like 
carrying!)  a  piece  of  linen  base  bakelite  12 
inches  long  by  2  inches  wide  bolted  on  the 
top  of  one  of  the  masts*  with  4  banana  jacks 
for  the  4/4  foot  dipole  arms  (on  six  meters)  to 
plug  into,  and  72  ohm  twin  lead  for  the 
transmission  line,  completes  the  picture.  If 
you  cut  the  dipole  to  the  handbook  length, 
with  about  %"  between  the  inner  ends,  for  the 
frequency,  and  use  the  72  ohm  twin  lead, 
(this  twin  lead  is  a  must)  it  will  work  FB 
every  timeT  anywhere,  including  the  stair- 
landings  of  most  hill  or  mountain  top  fire 
towers.    (The  cabins  are  often  lockedl) 

Two  matching  (matching  the  transmitter, 
that  is)  dry  cell  transmitters  have  been  used. 
The  easiest  to  build  uses  just  one  old  reliable 
3A5,  the  two  watt  double  triode,  and  features 
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Thaf  s  the  opinion  of  VHF'ers 

EVERYWHERE! 


I 


Clegg  THOR  6  60  watt  phone 
or  CW  transceiver  for  6  meters. 
Built-in  VFO,  push-to-talk  & 
keying  relay.  Receiver  features 
nuvfsfcorized  front  end  crystal 
lattice  filter.  BFO  for  SSB  and 
CW  reception  .  .  .  price  §349,95. 


.,  .and  the  best  way 
to  verify  these  opinions 
is  right  at  your  own  receiver- 
Listen  across  six  or  two.  Pick  out 
the  best  signals  and  you  will  find  a  piece 
of  Clegg  equipment  behind  them  every  time! 
Listen  to  the  ham  who's  hearing  and  working 
the  choice  DX  ,  .  .  the  guy  who's  digging  them 
out  of  the  QRM  and  noise  .  .  .  he's  probably 
using  Clegg  gear  too! 

A  little  more  eavesdropping  will  provide  the 
clincher.  The  enthusiastic,  on  the  air  endorse- 
ments by  Clegg  users  (and  those  who  wish  they 
were)  should  convince  the  most  skeptical,  They 
all  add  up  to  the  one  word  , , .  "UNBEATABLE". 

So  .  -  .  times  a'wasting  .  P  .  see  your  dealer 
today,  He's  got  a  Clegg  rig  to  match  any 
pocket-book  or  any  requirement 


Visit  your  distributor  today  and  see  the  famous  Clegg  family 

that  is  making  VHF  history. 


ZEUS  6  &  2  meter 
transmitter  185  watts 
AM  &  CW  .  .  ,  $695.00  amateur  net 


INTERCEPTOR 

6  &  2  meter  receiver 
*  t  ,  $473.00  amateur  net 


VENUS  e 
SSB  transceiver  185  watts 
PEP  coming  soon* 


99'er  six  meter  B  watt 
transferer  .  ,  ,  $159,95 
amateur  net 


See  your  Distributor  or  write  for  information. 


LABORATORIES 

D1V.  OF  TRANSISTOR  DEVICES 


RT.  53,  MT.  TABOR,  N.  J. 
TELEPHONE  627-6800 
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crystal  control  and  high  level  modulation  in 
one  dry  cell  tube,  You  have  to  hear  it  to  believe 
what  is  sounds  like.  Fig,  2  shows  the  circuit, 
Taking  the  cue  from  several  CB  manufacturers 
(RCA  for  one)  that  were  using  a  modulated 
crystal  oscillator,  it  was  soon  found  that 
excellent  quality  was  obtained  this  way  at 
some  75  to  80  percent  modulation.  (It's  also 
legal!)  The  other  half  of  the  tube  is  the 
modulator,  A  carbon  mike  with  a  very  high 
gain  transformer^  30  ohms  primary  to  500,000 
ohms  secondary  drives  the  grid  plenty  hard. 
With  the  tube  not  lit,  30  volts  of  audio  can 
be  found  on  the  grid  when  whistling  in   the 


Another  interesting  item  is  die  voltage 
rating  of  the  3 AS,  It  will  take  3  B  batteries,  or 
135  volts  all  day  and  like  it  It  will  actually 
take  more>  but  remember,  there  is  a  trans- 
mitter wattage  level  at  which  it  starts  to  be 
uneconomical  to  use  B  batteries.  This  is  be- 
tween %  and  one  watt.  The  crystal  in  this  rig 
is  an  item  requiring  attention,  not  only  by  the 
builder,  but  by  the  crystal  manufacturers,  Not 
all  50  mc  crystals  are  good  ones.  Some  jump 
a  little  in  frequency,  others  jump  a  little  in 
amplitude. 

The  second  transmitter  is  a  "regular"  type, 
although  it  only  uses  three  tubes.  The  3V4, 
a  "dry  cell  6L6"  type  of  tube  works  FB  as  an 
oscillator,  final,  and  modulator  on  50mc,  Cau- 
tion: Do  not  use  more  thai*  90  volts  on  these 
tubes!  The  circuit  is  shown  in  Fig.   3.  Again 


the  high  gain  mike  transformer  is  used  to 
advantage.  Feeding  this  audio  to  the  beam 
power  tube  as  the  modulator,  this  little  walking 
station  sounds,  on  a  hilltop,  like  a  big  ac  rig 
anchored    in   the  shack. 

There  is  a  good  plate  dip  on  the  meter, 
without  load,  and  the  semi-adjustable  antenna 
link  allows  easy  adjustment  of  the  rf  output, 
which  is  some  200  milliwatts. 

The  tinned  sockets  are  soldered  on  their 
sides  directly  to  the  copper-clad  base  plate. 
The  whole  assembly  can  be  under  2  inches 
in  height.  The  input  power  to  the  final  has 
generally  been  kept  to  about  6  ma  at  85  volts. 
This  keeps  down  the  B  battery  buying,  and 
allows  use  of  the  small  size  B's,  One  of  the 
complete  stations  weighed  only  4  lbs* 

A  handy  method  of  mounting  this  type  of 
station  is  by  the  use  of  the  multiple-shelf 
concept.  You  simply  start  with  the  batteries 
and  speaker  on  the  bottom,  the  transmitter  on 
the  next  shelf,  the  receiver  on  the  top  shelf, 
and  finally  the  handle,  and/or  shoulder  strap 
on  top.  This  also  allows  easy  removal  for  ad- 
justment, tube  testing,  circuit  changing,  etc. 

This  little  rig  has  been  used  on  many  hills 
and  mountain  tops  (at  least,  here  in  New 
England,  they  are  named  mountains)  in  the 
East  and  has  worked  consistently  over  50 
miles,  using  only  the  dipole. 

If  you  really  want  a  new  experience  on  the 
VHF  bands,  try  something  like  the  following 
"Expedition"  with  dry  cell  6  meter  operation. 
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NEW  CONCEPTS 
RELIABILITY  AND 
DEPENDABILITY  FOR 
AMATEUR  EQUIPMENT 


New  space  age  designs  now  on  the  laboratory  benches,  as  well  as  the  history-making  SB-33 
Transceiver,  have  resulted  in  new  concepts  of  production  and  quality  control  at  SRE.  As  a  result, 
we  at  SBE  have  evolved  new  ideas  in  quality,  new  methods  in  production,  to  bring  you  the  most 
dependable,  most  reliable,  highest  quality  equipment  available  today.  New  production  and  test 
equipment  has  been  designed  and  constructed,  new  methods  for  checkout  and  acceptance  have 
evolved.  Acceptance  criteria  based  on  standards  developed  in  the  space  and  missile  industry  have 
been  established. 


SHAKE  TABLE,  shown  with  Faust 
R,  Gonsett  W6  VRt  is  capable  of  sim- 
ulating the  vibration  encountered  in 
mobile  operation  or  in  shipment  by 
rail  or  truck.  Each  unit  is  vibrated 
for  one  hour  without  power  applied 
prior  to  any  other  checkout  or  oper- 
ation. After  complete  checkout,  each 
unit  is  operated  for  one  hour  at  full 
carrier  output  while  vibration  tested. 


GONSETTS  OCTOPUS,  shown  here  with  Bob  Gonsett, 
WA6QQQ  and  mascot  K9-CINDY,  simultaneously  makes 
seventeen  resistance  measurements  to  check  over  170  indi- 
vidual components  prior  to  power  checks.  This  has  elimi- 
nated the  familiar  60  cycle  smoke  signal  test"  and  assures 
that  there  are  no  marginal  components  in  the  unit, 


In  addition,  each  solder  connection,  each  rivet,  each  bolt  and  nut,  are  checked  individually  in 
final  inspection.  All  personnel  in  the  checkout  and  final  acceptance  departments  are  active  licensed 
amateurs.  Final  acceptance  is  made  by  staff  personnel,  responsible  to  Mr.  Gonsett,  personally. 

Designed  with  the  same  components,  processes,  and  care  that  is  used  in  the  space  and  missile 
industry  —  made  by  hams,  checked  out  by  hams,  personally  accepted  and  warranted  by  hams,  SBE 
equipment  will  continue  to  lead  the  field  of  amateur-commercial  radio  equipment. 


Ask  for  the  QC  at  SBE  bro- 
chure at  your  SBE  dealer  for 
the  complete  story  on  Quality 
Control  at  Sideband  Engi- 
neers Inc. 


SIDEBAND 
ENGINEERS, INC. 

RANCHO      SANTA     FE  p    CALIFORNtA 


Faust  Gonsett,  W6VR 
P reside n  t 
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The  receiver  shown  in  Fig,  I  and  the  3  tube 
transmitter  of  Fig.  3  were  used,  mounted  in  a 
7X8X2  4nch  earning  case,  weighing  about  5 
lbs,  with  batteries.  The  antenna  was  the  "old 
faithful  dipole"  mentioned  previously. 

First,  though,  a  word  of  caution  about  moun- 
tains, especially  the  "walk-up"  kind,  (After  all, 
we  need  all  the  mountain-topping  VHFers!) 
Mount  Washington  here  in  New  England  has 
killed  over  30  of  these  walker-uppers!  On  a 
bright,  sunny,  fall  day,  two  people  (example) 
start  out;  "Let's  climb  Mount  Washington/* 
and  the  "fun"  begins.  With  shorts,  possibly  a 
light  sweater,  Tve  seen  them  in  shirtsleeves!) 
up  they  go.  Some  time  later,  on  the  same 
afternoon,  the  sun  disappears  behind  clouds, 
which  begin  to  move  right  onto  the  mountain. 
The  temperature  starts  to  drop  like  a  stone* 
Next,  anyone  not  already  in  shelter,  and  I  mean 
good,  inhabited  shelter,  finds  cold,  wet  clouds 
blowing  against  them  and  through  their  clothes 
at  some  20-40  miles  per  hour.  This  is  very 
bad  for  the  two  in  shorts,  shirts,  or  light 
sweaters.  The  last  time  I  closed  down  2  meter 
operation  on  Mt  Washington,  two  young 
persons  were  lying  dead  not  more  than  half  a 
mile  away.  So,  that's  enough  from  the  "A  word 
to  the  Wise"  Dept 

The  bright  side  of  the  picture  should  be 
mentioned  also.  One  August  day,  I  started  up 
the  big  Mount  Monadnock,  in  New  Hampshire, 
on  foot  with  the  dry  cell  receiver  described 
within  this  article,  the  320  milliwatt  3  tube 
transmitter,  and  a  dipole  antenna.  There  are 
three  of  these  Monadnocks.  "Little'*  Monad- 
nock has  lots  of  rhododendrons,  but  that's  it. 
Pack  Monadnock  is  FB  for  cars.  Macadam  all 
the  way  up  to  the  2280  ft.  top.  The  big 
Monadnock,  some  times  called  "Man's  Monad- 
nock" just  because  you  have  to  climb  it,  (I've 
seen  swarms  of  ten  year  olds  scrambling  up) 
is  3,164  ft.,  and  commands  a  "Royal  Box" 
type  of  view  (and  VHF  reach)  over  all  of 
Massachusetts  and  Connecticut*  It  does  take 
about  an  hour  and  a  half,  if  you  Ye  the  usual 
type  of  electronic  engineer,  but  it  is  of  course 
very  well  worth  it.  When  I  arrived  at  the 
bare,  rocky  top  at  10  AM,  a  gentle  breeze  was 
blowing,  and  it  was  actually  warm.  The  dipole 
was  unfolded  (not  a  "folded-dipole  though) 
and  with  10  feet  of  aluminum  TV  mast  stuck 
in  the  rocks,  on  the  air  we  went  on  six  meters. 
Plenty  of  contacts  were  made  with  the  Boston 
area,  45  miles  away.  The  dipole  was  found, 
as  usual,  great  for  nulling  against  heavy  QRM. 

After  lunch,  a  surprising  contact  was  made. 
W1HDQ,  our  good  old  friend  Ed  Tilton,  long 
time  VHF  conductor  in  QST,  was  jamming  the 


receiver  AVC  circuit  down  from  Canton,  Con- 
necticut, 90  miles  airline.  Not  having  a  VFO, 
I  could  not  raise  him,  but  W1JRW  did  it  for 
me.  Note  what  happened  then.  Ed,  with  many 
years  of  mountain  topping  and  portable  rig 
experience,  told  JRW  that  '1  donY  think  1  will 
be  able  to  hear  a  300  milliwatt  rig  in  New 
Hampshire,  especially  on  50.2  mc  in  the  middle 
of  a  good  Sunday/*  The  results  just  go  to  show 
how  a  really  portable  rig  in  a  superior  location 
can  surprise  even  the  most  experienced  old- 
timer.  He  not  only  heard  the  little  rig,  but  we 
had  a  solid  half-hour  QSOI  Of  course,  the  big 
Monadnock  is  particularly  favorable,  and  I 
also  took  all  possible  advantage  of  the  "favor- 
able slope"  principle,  by  moving  the  dipole 
around  a  little  down  from  the  top  on  the 
Connecticut  side.  This  has  often  added  10  elb 
and  did  at  least  as  much  then. 

After  signing  with  Ed,  two  more  stations 
in  West  Hartford  were  contacted,  and  at  QRT 
time  around  2  PM,  it  was  still  warm  up  there. 
Don't  forget  though,  that  was  in  August. 

Many  requests  have  been  received  for  the 
circuits  used,  so  we  are  glad  to  have  this 
opportunity  to  describe  them.  With  luck,  later 
notes  will  take  up  the  5  watt  portable  unit 
using  really  non-spillable,  non-gassing  portable 
storage  batteries,  that  have  been  charged  and 
discharged  in  the  rig  for  over  a  year  without 
trouble.   {Actually,  only  dry  gas  comes  out  of 

them.) 

Also,  with  still  more  luck,  low-cost,  high 
gain,  easy-to-build  VHF  transistor  receivers 
will  be  written  up  to  go  with  the  5  watt  rigs. 


Dear  Wayne  .  .  . 

The  "old  time"  radio  shack  has  given  way  to 
a  new  idea— the  Studio  Suite.  This  is  composed 
of  a  great  front  room,  draped  with  layer  on 
layer  of  Collins  Goodies,  All  lighted  and 
brightly  shining— but  with  all  the  stand-by 
switches  in.  Through  a  small  door  hidden  at 
the  rear  of  this  Great  Show  of  Might,  can  be 
seen  a  glimmer  of  another  kind.  The  soft  light 
of  a  two  tube  regen,  bread-board  mounted. 
Next  to  this  on  the  rough  bench,  a  simple 
TNT  whose  center-tap  Christmas  tree  bulbs 
brighten  and  dim  with  the  sounds  from  an  old 
morse  telegraph  key.  And  the  room  is  alive 
with  CW  which  seems  to  be  saying  that  the 
rig  here  is  home  brew— been  enjoying  it  since 
1928. 

To  my  fellow  Old  Timer,  "73  Green"  from 
Lynn  Wilson  W4JXD 
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Simple 

Noise 
Generator 


73  Part*  Kit 


George  Rubis  K90NT 
6875   Von   Buren  Street 
Crown  Point,   Indiana 

As  anyone  knows  that  has  done  any  work  at 
all  on  receivers,  whether  it  is  a  conversion  or 
simply  substituting  a  "hotter"  tube  in  the  front 
end,  we  get  to  the  point  where  we  begin  to 
wonder  if  the  adaptation  was  worth  while  or 
have  we  been  fooling  ourselves, 

A  noise  generator  using  one  of  the  noise 
diodes  (IN21  or  IN23)  can  give  an  indication 
if  any  improvement  has  been  made. 

The  circuit  is  straight  forward,  but  with  one 
addition  that  others  that  I  have  seen  do  not 
have.    The   voltage   is    regulated    by    a   Zener 

diode. 

The  reason  is  obvious  to  anyone  who  has 
worked  with  the  simpler  type  of  noise  gen- 
erator. The  results  are  not  always  consistent 
from  measurement  to  measurement  and  from 
day  to  day.  The  voltage  and  current  vary  with 
the  setting  of  the  variable  resistance  and  due 
to  the  normal  aging  of  the  battery. 

The  Zener  Diode  eliminates  this  by  main- 
taining a  constant  line  voltage.  In  our  particular 
instrument  it  is  six  volts.  Of  course  we  must 
use  a  battery  in  excess  of  six  volts.  Nine  volts 
is  a  good  value,  I  have  found  that  used 
transistor  radio  batteries  still  have  enough  life 
in  most  instances  to  last  for  many  tests, 

One  of  the  main  requisites  of  a  noise 
generator  is  that  it  must  be  shielded  through- 
out Therefore  we  must  give  some  thought  as 
to  the  placement  of  the  various  components, 

A  Mini-box  2J£  x  2JS  x  4  is  an  ideal  size.  As 
for  a  connector  I  used  the  SO-239  coaxial,  I 
find  that  this  connector  allows  more  flexibility 
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To  avoid  excess  wear  and  tear  on  the  zener 
diode  and  the  battery  a  200  ohm  resistor 
should  be  inserted  between  the  9  v  battery 
and    SI. 


than  any  other.  If  a  direct  connection  to  the 
receiver  is  desired  merely  attach  it  through 
the  double  connector  type  DKF-2  made  by 
Dow  Key.  On  the  other  hand  if  it  is  desired  to 
have  the  controls  of  the  noise  generator  close 
at  hand  merely  connect  a  length  of  Coax  of 
eighteen  inches  or  so,  I  haven't  been  able  to 
discover  that  it  has  affected  any  measurements 
to  any  degree. 

In  the  construction  of  this  noise  generator 
just  remember  a  few  basic  rules.  Keep  all 
connections  as  short  as  possible.  The  noise 
diode  and  bypass  condenser  and  resistor  (50 
or  75  ohms  as  the  case  may  be)  as  close  as 
possible  to  the  output  plug.  Remember  to  use 
pliers  to  absorb  the  heat  when  soldering  the 
leads  of  the  diodes. 

To  mount  the  silicon  diode,  which  has  one 
large  end  and  one  small,  we  must  improvise  to 
a  certain  extent.  For  the  small  end  a  lug  from 
one  of  the  old  tube  sockets  will  do.  For  the 
large  end  use  a  small  fuse  clip. 

Don't  be  too  fussy  about  the  variable  re- 
sistor. For  most  purposes  any  value  from  10M 
up  to  50M  can  be  used. 

The  battery  you  choose  will  determine  the 

manner  of  mounting. 

No  need  to  give  detailed  instructions  as  to 
the  use  of  this  noise  generator.  There  are 
ample  instructions  to  be  found  in  various 
magazines  as  well   as  handbooks. 

.  .  .  KQONT 

Parts    List 

2 — J4    x   2J4   x  4   Minibox 

Bt — 9    volt    battery 

Crl — 6  Volt   Zener  Diode 

Cr2— XN  21  or  IN  23  Silicon  Diode 

Rl— 10M-50M   Variable 

K2 — 51    ohm  or  75   ohm   (according  to  your  line) 

CI — ,001  to  .005  disk  ceramic 

SI — S.P.ST,    this   may    be   on    your    variable    resistance 

PI— So-239 


Parts   Kit  Available 

The  ports  for  noise  generator  ore  ova  liable  as  a 
complete    package     from     73,     Peterboro,     N,     H, 

Order  K90NT  Kit .  .$5.00 
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Video  Modulation 


Robert   Walker   W8VC0 
1  849  Meadowlark 
Toledo   14,  Ohio 


In  recent  issues  of  73  I  have  read  several 
articles  on  amateur  television  systems*  I  thought 
there  might  be  some  interest  in  video  modu- 
lators. There  are  many  systems  in  use  today 
and  the  direct  plate  coupled  modulator  to  be 
described  is  one  of  them. 

There  are  many  conditions  to  be  considered. 
The  prime  concern  will  be  the  final  amplifier 
stage.  In  our  shack  we  are  operating  on  432 
megacycles,  and  am  using  a  4X150-A  in  the 
final  rf  amplifier.  To  start  with  we  had  to  know 
the  operating  characteristics  of  the  4X150- A, 
The  curves  given  in  the  manuals  that  were 
available  here  in  the  shack  were  not  accurate 
enough  to  be  of  any  value.  So  we  set  about  to 
i  un  a  set  of  curves  for  the  final  amplifier  stage. 


TYPE    4XISOA        E.F.  63  VOLTS 


GRID  NUMBER  2  VOLTS  AT  150  VOLTS 
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We  plotted  lp  versus  Ep  with  various  values 
of  Eg,  the  screen  grid  voltage  being  regulated 
at  a  positive  150  volts.  The  curves  shown  in 
Fig.  1  are  typical  for  die  4X150-A, 

Actual  operation  of  the  final  was  run  with 
580  volts  on  the  plate;  150  volts  on  the  screen 
grid;  plate  current  was  running  0,080  milliam- 
peres;  and  a  bias  on  the  grid  of  —8  volts.  The 
cutoff  point  of  this  particular  4X1 50- A  was 
with  a  grid  voltage  of  negative  42,0  volts* 

Now  in  order  to  modulate  the  final  100% 
with  the  composite  video  the  synch  tips  (black- 
er than  black)  must  inn  the  carrier  to  a  maxi- 
mum value,  in  our  case  to  O.OSOma  of  plate 
current;  and  the  whites  of  the  video  to  decrease 
the  carrier  to  very  nearly  cutoff.  This  point 
being  within  10%  of  the  cutoff  point  of  the 
carrier. 

The  next  condition  to  consider  is  the  amount 
of  video  required  to  meet  these  conditions. 
Thus  Fig,  2  was  evolved.  This  curve  plots  lp 
versus  Eg  with  Ep  being  constant  at  580  volts, 
the  screen  regulated  a  150  volts. 

In  actual  practice  we  found  that  the  best 
setting  for  the  whites  of  the  video  was  with  a 
bias  of  —31.5  volts  being  developed.  If  this 
value  is  exceeded  the  whites  will  wash  out,  and 
cutoff  the  earner  between  the  blanking  pulses. 

Referring  to  Fig.  2  it  is  evident  diat  the  com- 
posite video  will  have  to  have  a  peak  to  peak 
value  of  —8  volts  to  —31.5  volts  swing  on  the 
grid  in  order  to  produce  100%  modulation.  This 
means  that  a  peak  to  peak  value  of  23.5  volts 
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is  required  to  drive  the  final  amplifier  from  a 
maximum  value  to  a  minimum  value  for  100% 
modulation. 

The  type  of  video  modulator  selected  was 
the  direct  coupled,  with  a  common  load  re- 
sistor for  the  plate  of  the  modulator  and  the 
control  grid  of  the  final  amplifier.  The  modu- 
lator having  a  condition  of  operating  as  a  tri- 
ode.  The  6L6  was  selected  for  this  particular 
function. 

Fig.  3  shows  the  family  of  curves  for  the 
6L6  triode  operation.  The  load  resistor  is  a 
1,200  ohm  with  a  rating  of  4  watts.  The  bias 
on  the  video  modulator  is  adjustable  and  is 
normally  set  in  the  vicinity  of  —22  volts. 


O-" 


Theoretically  the  modulator  should  be  oper- 
ating at  cutoff,  but  due  to  the  conditions  of  the 
existing  amplifier  a  little  fudging  is  necessary. 
After  this  fudging  the  the  video  modulator  will 
draw  some  idle  current.  This  value  being  in 
the  order  of  0.022  milliamperes, 

A  6AL6  was  used  to  clamp  the  composite 
video  signal  on  the  control  grid  of  the  modu- 
lator tube.  The  ref-point  of  the  synch  tips  must 
remain  at  a  constant  position  and  not  drift 

Fig.  4  is  the  schematic  for  the  video  mod- 
ulator. The  average  plate  current  of  the  6L6 
video  modulator  is  20  milli  amperes  plus  or 
minus  2  milli  amperes  with  video  information 
on  the  control  grid  and  rf  excitation. 
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S.W.R.  BRIDGE  and 

FIELD  STRENGTH  METER 


Allow  50£  for 
packing  and 
shipping. 
California  resi- 
dents include 
4%  sates  tax. 
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THE  BEST 
VALUE  WE 

HAVE 

EVER 
OFFERED! 


■-. 


*  \ 


> 


An  excellent  combination  unit  for  either  home 
station  or  mobile  use  ...  as  an  accurate  Standing 
Wave  Bridge  and  a  sensitive  Field  Strength 
Meter.  52  ohm  impedance.  Will  take  a  full  kilo- 
watt and  can  remain  in  the  line  all  of  the  time. 

Grey  metal  case,  5V4"H  x  IW'W  x  2V4"  D, 
with  standard  fittings,  1%"  Bright-vue  meter, 
and  detachable*  telescoping  antenna  which  ex- 
tends to   10% ".With  instructions  and  schematic* 
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VIDEO     MODULATOR 

FIGURE    4 
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In  the  process  of  putting  video  on  the  air, 
it  will  be  necessary  to  monitor  the  video  in  the 
transmission  line*  Fig.  5  illustrates  a  typical  de- 
tector for  the  composite  video  information,  Tl 
type  UG  tee  connector  was  modified  by  re- 
moving the  dielectric  insert  and  installing  a 
small  loop.  This  which  is  placed  in  a  plane 
parallel  to  the  conductor.  A  6AL5  is  used  to 
demodulate  the  video  from  the  rf. 

An  oscilloscope  or  TV  monitor  may  be  used 
to  indicate  wave  form  or  picture. 

Normal  procedure  should  be  used  when  first 
tuning  up  the  transmitter.  Before  applying 
video  through  the  modulator,  the  bias  on  the 
6L6  should  be  adjusted  to  —22  volts.  Note  also 
that  the  plate  current  meter  should  be  indi- 
cating a  current  of  approximately  20  milli- 
amperes.  Now  begin  to  increase  your  video 
until  you  indicate  video  output.  In  doing  this 
you  will  have  to  reduce  grid  drive,  which  may 
be  accomplished  by  decoupling  to  the  grid  of 
the  final  amplifier.  As  the  video  is  increased  it 
is  possible  to  overdrive  with  the  same  and  the 
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whites  will  begin  to  washout  It  will  then  be 
necessary  to  decrease  video  gain.  At  this  time 
it  may  be  necessary  to  readjust  the  value  of  the 
grid  bias  on  the  grid  of  the  video  modulator 
stage  to  improve  picture  quality.  Actually  what 
is  needed  is  about  three  arms  and  hands.  Once 
the  operating  point  is  pretty  well  adjusted  on 
the  transmitter,  back  the  video  off  and  then 
increase  the  video  so  that  the  synch  tips  give 
maximum  current  and  video  itself  is  within 
10S?  of  carrier  cutoff;  usually  when  the  video 
cuts  off  the  carrier  the  whites  will  wash  out. 

If  after  making  several  repeats  the  preceding 
adjustments  are  completed  and  you  are  satis- 
fied, then  by  merely  adjusting  video  gain  con- 
trol you  will  be  able  to  adjust  for  various  levels 
of  video  information  with  ease- 
So  there  it  is,  this  our  video  modulator  which 
we  are  at  present  using  on  our  rig. 

We  have  a  complete  system  for  the  trans- 
mission of  TV.  Observe  the  photograph  that 
was  taken  at  a  receiving  station  15  miles  away. 
If  the  article  is  what  some  of  you  are  looking 
for,  let's  hear  from  you.  We  have  much  more 
information  we  could  put  into  the  73  Maga- 
zine. 

.  .  .  W8VCO 


Letter 


TRANSMISSION    LINE    DETECTOR 

FIGURE   5 


Gentlemen; 

lVc  heard  that  the  Heath  Twoer  can  1r  converted  to 
220  mc  by  doubling  in  the  final  amplifier  and  reworking 
the  superregen  coils.  Perhaps  some  73  reader  can  provide  a 
conversion. 

W.  W.  Warner  K8RSC 
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GOOD  MOBILES  GO 
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Now,  Gef  Fixed  Station  Reports  with  the  "HUSTLER 

Buy  only  the  mast  and  resonators  for  the  bands  you  operate.  No  need  for  matching  devices,  no  feed  line 
fength  problems.  Use  any  length  of  52  ohm  cable.  This  is  a  new,  efficient  concept  of  center  loading* 
Each  of  the  five  resonators  has  a  coil  specially  designed  for  maximum  radiation  for  a  particular  band. 
Center  frequency  tuning  is  by  means  of  an  adjustable  stainless  steel  rod  In  the  resonator. 

The  54-inch  fold-over,  heat  treated,  V^-inch  aluminum  mast  permits  instantaneous  Interchange  of 
resonators,  Mast  folds  over  for  garage  storage.  When  opened  to  full  height  the  two  sections  of  the 
permanently  hinged  mast  are  held  rigidly  In  position  by  a  shake  proof  sleeve  arrangement  Mast  has 
%-24  base  stud  to  fit  all  standard  mobile  mounts.  Power  rating  is  75  watts  dc  input  A.M.  —  300  watts 
PEP  input  for  SSB. 

ANTENNA  ASSEMBLY  CONSISTS  OF  1   MAST  and  1  RESONATOR 


Part  No. 

Description 

Total  Height  of  Antenna 

Amateur  Net 

MO  1 

54"  Mast  folds  at  15"  from 

base 

{For  Rear  Deck  or  Fender  Mount) 

$   7.95 

MO-2 

54"  Mast  folds  at  27"  from 

base 

(For  Bumper  Mount) 

7.95 

RM  10 

10  Meter  Resonator 

Maximum  80"  —  Minimum  75" 

5.95 

RM-15 

15  Meter  Resonator 

Maximum  81"  —  Minimum  76" 

6.95 

RM-20 

20  Meter  Resonator 

■  ■  ■ 

Maximum  83"  —  Minimum  78" 

7.95 

RM-40 

40  Meter  Resonator 

Maximum  92"  —  Minimum  87" 

9.95 

RM-75 

75  Meter  Resonator 

Maximum  97"  —  Minimum  91" 

11.95 

ANY  MAST  OR  RESONATOR  MAY  BE  PURCHASED  SEPARATELY 


FITS  MORE  CARS  THAN  ANY  OTHER  BUMPER  MOUNT! 


MODEL  BM-1  Ffat  alloy  steel  strap  fits  tightly  against  any  shape  bumper  yet 
is  inconspicuous.  Length  of  strap  permits  its  attachment  to  both  large  and 
small   bumpers. 

Assembly  is  hefd  in  place  by  two  4IJ"  bolts  at  the  top  of  the  bumper  and  strap 
clamp  at  the  bottom.  "J"  bolts  may  be  inserted  between  top  of  bumper  and  car 
body  where  clearance  is  as  low  as  Vi". 

Whip    receptacle    assembly  consists   of  a   heavify  chrome   plated   lVz"  die  cast 
Zamak  balf  with  %-24  thread*  Adjustable  so  as  to  maintain  whip  in  true  vertical 
position.  Black  phenolic  base,  All  metal  parts  of  the  bumper  mount  are  heavy 
cadmium    plated.    .„. ™ , , , $6.95 


NEW-TRONICS  CORP.  &"  vJft T™» 
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The  Magic 


T-R  Switch 


Jim   Kyle  K5JKX 

1236   N.   E.   44  th   Street 

Oklahoma   Crty    11,   Okla. 


Despite  the  multiplicity  of  circuits  listed 
in  the  various  handbooks,  we  still  don't  have  a 
perfect  T-R  switch  of  the  no-moving-parts 
variety  to  fill  all  needs. 

Granted,  some  pretty  good  designs  have 
been  described  and  are  in  use— but  none  of 
them  yet  has  been  fully  applicable  to  all  ham 
uses.  In  the  VHF  region  particularly,  the  per- 
fectionist still  insists  on  the  relay,  even  if  it  is 
slower  and  clanks  loudly  in  the  background. 

The  major  objection  to  the  conventional  T-R 
switch  at  VHF,  of  course,  is  that  it  reduces 
receiver  sensitivity.  It  hardly  makes  sense  to 
beat  the  bushes  for  a  device  capable  of  VA  db 
noise  figures,  then  put  a  10  db  T-R  switch  in 
front  of  it!  And  even  if  this  could  be  overcome, 
there's  still  the  question  of  transmitter  noise 
showing  up  to  hurt  the  S/N  ratio, 

What  we  need,  of  course,  is  a  devise  which 
will  completely  disconnect  the  transmitter  from 
the  antenna  while  the  receiver  is  in  use  (and 
vice  versa)  without  introducing  any  noise  of 
its  own,  and  without  moving  parts.  In  addition, 
it  would  be  nice  if  this  gadget  could  be  built 
inexpensively. 

Strangely  enough,  the  microwave  gang  have 
had  shuc  a  gadget  around  for  20  years  (or 
more) .  It's  a  mystery  why  no  one  has  thought 
of  adapting  it  to  this  use  previously. 

We  refer,  of  course,  to  the  so-called  "Magic 
Tee",  This,  in  its  original  form,  is  a  rather  com- 
plicated mass   of  waveguide,   which  has   the 


FIGURE       I 


5e*  TO  ANT 


FIGURE       2 


"magic"  property  of  routing  signals  from  any 
port  to  both  adjacent  ports,  while  retaining 
almost  total  isolation  of  signals  between  alter- 
nate ports. 

The  waveguide,  of  course,  isn't  much  use 
at  frequencies  below  the  upper  UHF  range- 
but  a  coaxial  analogy  of  the  Magic  Tee,  known 
as  the  "hybrid  junction"  or  hybrd  rug,"  was 
described  on  page  353  of  the  third  edition  of 
Reference  Data  for  Radio  Engineers  in  1949! 

The  basic  circuit  is  shown  in  Fig.  L  Here's 
how  it  works:  assume  that  you  have  connected 
a  transmitter  to  input  1,  and  the  other  three 
ports  are  all  terminated  properly  so  that  SWR 
on  the  lines  leading  away  is  L0  (this  is  impor- 
tant ) . 

The  signal  from  input  1  to  input  2  may  go 
direct  via  the  quarter-wave  portion  of  the  ring, 
or  'long  path"  through  the  %  wave  leg,  and 
two  more  quarter  waves  in  series.  The  total 
length  of  the  "long  path"  to  input  2  is  thus  5/4 
wavelength,  or  one  full  wave  longer  than  the 
short  path.  Energy  repeats  itself  in  both  ampli- 
tude and  phase  every  full  wavelength  (the 
half-wave  "repeater"  is  actually  a  phase  in- 
verter) and  so  we  can  subtract  one  wavelength 
from  the  long  path,  which  makes  it  exactly 
equal  in  length  to  the  short  path  so  far  as  the 
rf  is  concerned.  And  since  the  two  paths  are  of 
equal  length,  they  have  no  effect  on  the  rf 
appearing  at  input  2  except  to  reinforce  each 
other, 

However,  at  input  3,  the  picture  is  a  bit 
different.  Energy  arriving  there  from  input  1 
also  comes  through  two  paths;  one  is  a  half 
wave  long  while  the  other  is  a  full  wavelength , 
Thus  the  rf  from  one  path  is  exactly  180  de- 
grees out  of  phase  with  that  from  the  other 
path,  and  it  cancels  itself  out. 

At  input  4,  the  situation  is  he  same  as  at 
input  2.  The  only  difference  is  that  both  paths 
are  now  X  wave  long. 
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A  bit  earlier,  we  said  that  all  lines  must  be 
terminated  so  as  to  have  no  standing  waves  on 
them.  Here's  why;  if  the  line  away  from  any 
port  on  the  ring  has  standing  waves,  some 
power  will  be  reflected  back  into  the  ring  at 
that  point— and  this  reflected  power  will  no 
longer  have  the  proper  phase  relationship  to 
permit   complete   cancellation. 

So  here  we  have  the  ring  and  how  it  works; 
now  what  do  we  do  with  it? 

The  suggested  operational  circuit  is  shown 
in  Fig.  2.  (As  this  is  written  the  author  is  on 
a  temporary  assignment  far  from  his  equipment 
and  has  had  no  opportunity  to  prove  the  idea 
in  practice*  It  ought  to  work  nicely— but  if  you 
try  it,  remember  that  all  is  experimental  and 
don't  use  your  416B  until  yon  have  tested  with 
less  exotic  equipment! )  Note  that  this  has  only 
three  ports  rather  than  four.  The  long  path  has 
been  extended  another  quarter  wavelength  to 
preserve  phase  relations. 

Note  also  the  various  impedance  levels  of 
coax  specified.  The  discerning  reader  familiar 
with  quarter- wave  transformer  action  may 
have  been  wondering  what  of  this  nature 
happens  in  such  a  circuit;  maintaining  the  im- 
pedance of  the  ring  itself  at  1.4  times  that  of 
the  various  feed  lines  keeps  the  quarter- wave 
sections  under  control  If  you  are  using  52 
ohm  coax  (as  most  of  us  seem  to  be)  then  75 
ohm  is  a  natural.  If  you're  using  75  ohm,  you 
have  troubles  ahead  since  100  ohm  coax  isn't 
an  over-the-counter  item.  Best  suggestion: 
transform  down  to  52  ohms  befor  reaching  the 
ring. 

Construction  of  the  ring  should  not  be  diffi- 
cult. When  calculating  length  of  each  section, 
don't  forget  coax  velocity  factor.  In  fact,  we 
recommend  trimming  each  to  length  with  a 
grid-dipper  at  the  center  of  the  most-used 
part  of  the  band,  for  increased  precision— be- 
cause the  cancellation  will  be  total  at  only  one 
frequency,  and  effective  bandwidth  of  this 
device  is  one  of  its  unknown  quantities.  It 
will  certainly  be  sufficent  for  use,  but  may 
not  permit  much  in  the  way  of  QSY. 

Once  built  and  connected  in  vour  transmit- 
ter-receiver-feedline  hookup,  it  may  require 
some  adjustment.  The  transmitter  and  receiver 
must  both  present  50  ohm  input  impedances 
when  viewed  through  the  antenna  terminal 
for  proper  operation— and  many  of  them  don't 
do  this  now. 

Best  way  of  adjusting  receiver  input  im- 
pedance is  to  modify  the  L-C  ratio  of  the  an- 
tenna coil,  measuring  with  an  Antennascope 
and  GDO  to  get  into  the  right  region.  Once 
there,   fire  up   the  transmitter   at  low  power 


and  continue  adjusting  until  you  have  a  min- 
imum of  fed- through  power  from  the  transmit- 
ter showing  up  in  the  receiver. 

Only  perfectionists  need  worry  about  the 
transmitter  input  impedance,  since  its  only 
effect  would  be  a  very  slight  reduction  of  re- 
ceived signal— probably  not  enough  to  be 
noticed  even  on  a  marginal  signal.  Best  way  of 
modifying  this  would  probably  be  to  prune 
the  line  from  transmitter  to  Magic  Tee,  which 
would  change  the  effective  impedance  seen 
by  the  Tee  even  though  i  twould  have  little  ac- 
tual effect  on  SWR. 

So  there  you  have  it— a  T-R  switch  offering 
theoretically  total  isolation  at  anv  one  fre- 
quency,  introducing  no  noise,  and  in  addition 
capable  of  being  built  at  home  for  pennies. 
Try  it,  and  let  us  know  how  it  works  out. 


A  Look 

at 
Antenna  Gain 


Jim   Kyle   K5JKX 

It's  common  belief  among  VHF/UHF  mind- 
ed hams  that  the  parabolic  reflector  is  the 
ultimate  in  antenna  design  and  that  things  such 
as  the  ancient  collineararray  are  virtually 
obsolete. 

So  maybe  it's  time  to  do  a  little  comparative 
checking  into  the  relative  gains  of  different 
types  of  antennas,  and  see  just  why  some  have 
better  reputations  than  others. 

The  accompanying  chart  shows  a  compari- 
son of  db  gain  figures  and  effective  aperture 
areas  for  several  of  the  more  popular  types  of 
antennas,  as  well  as  some  unpopular  types  and 
one  which  is  impossible.  It  leads  to  some  in- 
teresting conclusions. 

For  instance,  we  note  that  for  the  same 
physical  size,  the  old-fashioned  colli  near  leads 
the  league  when  it  comes  to  gain,  with  the 
corner  reflector  running  a  very  close  second. 
So  why  is  the  collinear  losing  ground,  and  the 
corner  reflector  almost  ignored? 

A  large  part  of  the  answer  lies  in  the  fact 
that  the  figures  shown  here  are  the  maximums 
which  can  be  achieved,  and  many  of  the  more 
popular  versions  of  these  antennas  fail  to  meet 
this  level  of  performance. 
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In  addition,  a  collinear  of  any  appreciable 
size  almost  always  runs  into  feed-line  and 
phasing  problems  which  limit  its  attainable 
gain  to  something  in  the  neighborhood  of  20 
db. 

The  corner  reflector's  wide  horizontal  angle 
has  helped  keep  it  in  the  little-used  stack— 
although  K2TKN  has  employed  this  cnaracter- 
istic  to  good  advantage  in  a  beacon-antenna 
design. 

The  biggest  reason  parabolic  dishes  have 
become  so  popular,  however,  is  their  inde- 
pendence of  frequency-  An  8-foot  dish,  for 
example,  is  equally  adaptable  to  operation  at 
100  mc  or  10,000  ma  The  difference  is  that 
it  will  have  only  6  db  gain  and  something  like 
an  80-degree  beam  width  at  100  mc,  while  at 
10,000  mc  the  gain  has  climbed  to  46  db  and 
the  beam  has  narrowed  down  to  about  4/5  of 
a  degree  wide— just  wide  enough  to  hit  the 
moon! 

None  of  the  other  antenna  designs  listed  in 
the  chart,  except  the  horn,  have  this  charac- 
teristic* And  the  horn  is  not  particularly  ame- 
nable to  changes  of  orientation,  so  necesary  in 
ham  work. 

Note  that  for  those  antennas  in  which  size  is 
not  fixed  precisely  by  the  frequency  of  opera- 
tion, two  standard  sizes  have  been  employed 
in  preparing  the  chart*  This  is  to  give  you  some 
idea  of  the  way  in  which  gain  varies  with 
physical  size,  and  also  shows  you  approximate- 


ly how  much  space  would  be  required  for  any 
of  the  designs.  In  the  chart,  the  symbol  A 
represents  actual  physical  surface  area,  L 
represents  total  height,  and  N  represents  the 
number  of  elements  employed  in  the  array. 
Out  of  respect  for  the  printer,  wavelength  is 
represented  by  W  rather  than  the  more  usual 
Creek  lambda] 

Table    I.    Comparison   of  Antenna   Gains 

and  Apertures 


Type  of  Antenna 

db  Gain 

Aperture 

Isotropic  point 

source 

0 

0.G7956W- 

Small  loop  or  halo 

1,761 

0,1  I93W* 

Half-wave  dipole 

2.148 

0J305W* 

Stacked  haloes 

10log(2L/W) 

LW/6.28 

4,  Yz  wave  apart 

4.77 

0.23  87  W2 

Parabolic  reflector 

1  wavelength  dia. 

6.74  to  7.7 

0.5Ato0.6A 

2  wavelength  dia. 

13.0  to  13.7 

Optimum  horn 

1  wavelength 

square 

10 

0.81  A 

2  wavelengths 

square 

16 

Corner  reflector 

1  wavelength 

square 

10 

0.71A 

2  wave,  60° 

angle 

13 

0.5A 

Broadside  array  (ca 

1  linear) 

1  wavelength 

square 

1  1    (max) 

A  (max) 

2  wavelength 

square 

17  (max) 

Modification  of  the 


Saturn  6 


Ralph    Bradford    K5LPE 
Ernest  Williams  W5CWS 

The  authors   acquired   a  pair  of  Saturn   6 
halo  antennas  with  the  idea  of  using  them  in 


club  and  Mars  nets.  They  were  tuned  to  the  de- 
sired frequency  and  the  Q  section  prepared  as 
recommend  eel  by  the  manufacturer*  Results 
were  very  poor.  In  good  weather  a  high  swr 
was  obtained  and  during  rainy  weather  the  swr 
was  even  higher.  Experimentation  followed 
resulting  in  a  modification  employing  a  Gamma 
match.  Bud  Minibox  5"  1  2-JT  w  2-!i"  h  was 
used  as  an  enclosure  for  the  variable  condenser 
and  coax  connector.  A  1-JS"  hole  and  a 
%"  hole  were  cut  in  the  bottom  of  the  U- 
shaped  part  of  the  box.  A  piece  of  1/16"  poly- 
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RINGS 


DRIVEN 
ELEMENT 

INSULATION 
MAST 


ORIGINAL     ARRANGEMENT 


mini  BOX 


VARIABLE 
CONDENSER 

POLYSTYRENE 
INSULATION 


3/8    ALUMINUM   TUBING 
GAMMA    ARM 


SHORTING   STRAP -LOWER   RING 
TO   GAMMA   ARM -APPROXIMATELY 
15    FROM    CONDENSER 


!£// 


AS    MODIFIED 

styrene  was  attached  to  the  box  over  the  1-/& 
hole  using  4-40  volts  and  epoxy  resin,  A  small 
50  mmfd  variable  condenser  was  mounted  in 
the  center  of  the  polystyrene.  The  coax  con- 
nector mounted  in  the  5S"  hole.  Two  holes  were 
drilled  in  the  side  of  the  same  unit  and  con- 
nected across  the  two  bolts  holding  the  lower 
ring  sections  to  the  insulation  material.  The 
center  holt  holding  the  insulation  material  to 
the  mast  must  be  grounded  to  the  minibox. 
The  coax  connector  is  connected  to  one  side 
of  the  condenser  inside  the  minibox,  A  X" 
diameter  piece  of  aluminum  tubing  is  connect- 
ed to  the  condenser  on  the  outside  of  the 
minibox;  This  tubing  is  extended  to  a  position 
under  the  lower  ring  of  the  halo  and  then  bent 
to  follow  the  curvature  of  the  halo.  It  is  15" 
long  and  is  spaced  %"  below  the  lower  ring  of 
the  halo.  Closer  spacing  of  the  tubing  wall  re- 
quire a  different  length  of  tubing.  Do  not  allow 
this  tubing  to  touch  the  minibox  or  mast.  Using 
this  modification,  the  authors  have  obtained  a 
1:1  §wr  and  in  rainy  weather  a  1.5:1  ratio. 


Famous    G4ZU    Minibeams    Now    Popularly    Priced 

The    World    Famous    Mini  beam    10*15-20    meters    through    mass 

purchases  now  aval  table  at  the  low.  low  price   ....,.$49.95 

CB-10   Dual  driven  two  element   beam   with  7.8  db  gain  on   10 
meters   or  CB   Bands 

Weight   5   pounds   —   powerful  —   only    $24.95 

Hottest    Parks    Converters   that   will    not   overload    and   need   no 

preselector. 

Model  50-1   fully  powered  —  no  extras SS4.50 

Model  144-1  fully  powered  3  db  noise $54.95 

Write   for   details 

GAIN,  Inc.,  Dept.  7J-8,  1209  West  74tht  Chicago  36,  111. 
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LA-30QW 


LA-500M   LINEAR  AMPLIFIER 

*  1000  WATTS   PEP   POWER 

*  SINGLE   KNOB  TUNING 

•  BUILT   IN   ANTENNA   SWITCHING 

•  6  TUBES   IN   GROUNDED  GRID 

*  LOW  TUBE  REPLACEMENT  COST 

•  CHROME   PLATED  CABINET  3"X12"X15" 

•  REQUIRES  900  to   1200  VDC  AT 
500  MA  AVERAGE  -  1    AMP  PEAK 

*  AIRCRAFT  TYPE  METER  ILLUMINATION 


PRICE  $189.95 

Amateur   Net 

Available  NOW 

Thru  Your  Distributor 
Power  Supplies  For  LA-500M 

Model  PS-1000   115  V.A.C.  For  Fixed 

Station   $119.95 
Model   PS-1000B   12  V.D.C.   For 

Mobile  Station  $179.95 


ELECTRONICS,  INC. 


424  COLUMBIA  STREET    •      LAFAYETTE.  INDIANA 


6  METER  CONVERTER 
WITH  NUVISTOR  PRE -AMP 


Unbeatable  performance  at  an  unbeatable  price.  Only 
$10.00  ppdJ  Complete  with  6U8A,  6CW4  tubes  and 
choice  of  36  mc.  crystal  for  14-18  mc.  output  or 
49.4  ma  crystal  for  broadcast  band  output  Fully  as- 
sembled, tested  and  guaranteed,  Sensitivity  .1  micro- 
volt. Noise  figure  2.5  db. 

Matt  your   order   today. 

VANGUARD   ELECTRONIC   LABS      Dept,    H-8 

190-49-99th  Ave.  Mollis  23,  N.  Y. 
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Utopia  Break-in 


George  Thurston  W4MLE 
3407    Prock    Drive 
Tallahassee,    Florida 


Ask  any  CW  operator  what  he'd  most  like 
to  have— all  expense  aside— and  after  he  named 
his  favorite  dream  receiver  and  a  full  KW  to 
a  stacked  rotary  80-meter  rhombic,  he'd  proba- 
bly name  complete  break-in  (QSK)  as  his 
secret  desire. 

The  advantages  of  a  system  which  will  let 
you  "hear  through"  your  own  sending  to  keep 
track  of  what's  on  the  frequency  are  so  obvious 
they  don't  need  exposition.  But  for  some  rea- 
son, a  superstition  has  grown  up  that  this  is 
next  to  impossible  to  achieve  in  practice. 

Perhaps  one  reason  it  seems  too  difficult  is 
that  there  persists  a  popular  illusion  that  QSK 
is  something  you  ought  to  be  able  to  have  for 
10  minutes  work  and  a  couple  of  small  resistors 
or  diodes. 

It  is  simple-  But  it's  not  all  that  simple,  and 
you  might  as  well  resign  yourself  to  a  circuit 
using  a  couple  of  tubes  or  transistors,  a  power 
supply,  perhaps  a  relay  or  two  and  a  handful 
of  small  parts. 

There  are  probably  as  many  systems  for 
QSK  as  there  are  operators  using  them.  And 
one  operator  may  regard  as  "complete"  break- 
in  what  another  operator  may  regard  as  semi- 
break-in. 

For  our  purposes,  we'll  consider  a  complete- 
break-in  system  as  any  lashup  which  will  per- 
mit a  CW  operator  to  go  from  transmit  to  re- 
ceive and  back  again  using  only  his  key  to  do 
it— and  which  will  permit  him  to  hear  signals 
in  his  receiver  during  brief  pauses  in  his  trans- 
missions, 

This  includes  even  those  systems  which  tend 
to  blast  the  ears  off  the  operator  through  re- 
ceiver overload,  and  those  systems  which  turn 
off  the  receiver  for  whole  characters  and  words 
at  a  time,  opening  it  up  only  during  the  longer 
pauses  between  words  or  sentences. 


Actually,  QSK  demands  of  a  station  that  it 
be  a  closely  coordinated  unit,  with  receiver, 
transmitter,  monitor  and  antenna  controls  all 
operated  automatically  and  at  high  speed  by 
the  key— and  with  no  other  controls  or  switches. 
This  is  the  sine  qua  non  of  QSK  operation. 

This  requires  that  the  transmitter  oscillator 
(or  mixer  if  its  a  heterodyne  rig)  be  keyed, 
so  that  there's  no  signal  to  block  the  receiv- 
er during  pauses  in  the  transmission. 

The  receiver  must  be  keyed,  so  it  will  be 
"mute"  during  key-down,  to  avoid  all  kinds  of 
squawks,  grunts,  clicks ,  screams,  screeches  and 
thumps  which  result  from  overloading  it  with 
the   transmitter  signal. 

It  requires  a  means  of  monitoring  the  keying, 
so  that  the  operator  can  tell  what  he's  sending. 

And  it  demands  some  means  of  protecting 
the  receiver  from  damage  by  the  transmitter's 
rf. 

Receiver   Protection 

This  is  one  of  the  simplest  demands  to  meet. 
Most  receiver  front  ends  are  pretty  rugged 
these  days  and  there  are  many  ways  of  pro- 
tecting them  from  rf  damage. 

One  of  the  most  common,  and  one  of  the 
best,  is  the  TR  switch,  which  permits  use  of 
the  transmitting  antenna  for  receiving.  There 
are  a  million  circuits  (more  or  less)  for  TR 
switches,  so  we'll  just  mention  the  method  here 
and  let  it  go  at  that. 

A  method  used  in  the  popular  surplus  Com- 
mand Receivers  is  to  put  an  NE-2  or  NE-1 
across  the  antenna  terminals  of  the  receiver. 
Normally  this  has  no  effect  on  reception.  But 
when  the  rf  peak  voltage  is  high  enough  to  fire 
the  tube,  it  appears  as  a  dead  short  across  the 
antenna,  "clamping"  the  voltages  which  appear 
on  the  receiver  antenna  coil  and  first  rf  ampli- 
fier grid.  The  ARC-5  receivers  had  a  high  im- 
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pedence  antenna  connection.  Most  modern 
commercial  receivers  use  52  or  72-ohm  inputs 
and  rf  voltages  seldom  get  very  high,  even 
with  a  powerful  local  transmitter.  The  danger 
point  is  the  secondary  of  the  first  rf  transform- 
er—at  the  grid  of  the  rf  amplifier.  Good  prac- 
tice would  be  to  install  the  neon  lamp  from 
grid  to  ground  of  the  rf  amplifier  tube,  (Fig. 
1  A  &  B) 

Another  method  is  to  use  a  pair  of  diodes 
(e,g.  lN34s)  connected  in  parallel*  back  to 
back,  across  the  antenna  terminals.  These  di- 
odes have  no  effect  on  reception  because  even 
their  forward  resistance  is  very  high  when 
measured  at  a  few  millivolts.  However,  when 
the  transmitter  goes  on,  rf  potentials  at  the 
receiver  antenna  terminals  get  up  to  at  least 
several  volts— even  on  low  impedence  inputs. 
At  these  voltages,  the  diodes'  forward  resis- 
tances are  very  low.  They're  connected  in  re- 
verse polarity  to  each  other,  so  they  "clamp" 
the  rf  input  to  very  low  voltages.   (Fig.  1  C) 

A  very  fast  acting  relay  can  be  used  to 
remove  the  receiver  input  from  the  antenna 


feedline  and  ground  it.  The  relay  handles  no 
rf  power,  so  any  very  light  duty,  fast  acting 
relay,  such  as  a  keying  relay,  can  be  used. 
(Fig.  1  D) 

All  of  these  methods  (except  the  relay)  are 
potentially  capable  of  producing  TVI  because 
of  the  clipping  of  the  rf  signal,  which  occurs  at 
the  limiting  device.  The  usual  anti-TVI  meas- 
ures should  be  effective. 

Keying   the   Transmitter 

Most  modem  transmitters  interrupt  the  os- 
cillator signal  when  the  key  is  up.  If  yours 
doesn't  do  this,  but  keys  a  buffer  or  the  final, 
you'll  have  to  modify  it  so  that  the  oscillator 
can  be  keyed.  This  is  a  problem  youll  have  to 
solve  yourself,  perhaps  by  referring  to  other 
articles  on  keying  in  the  amateur  magazines 
and  handbooks.  A  word  of  advice,  however. 
Grid- blocking  keying  methods  are  generally 
more  easily  adaptable  to  QSK  systems  than 
cathode  or  screen  keyings. 

On  the  subject  of  oscillator  keying,  it  is 
worthwhile  to  mention  that  other  systems  do 
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exist  for  keeping  your  oscillator  from  inter- 
fering with  reception  on  the  same  frequency. 
It  is  possible,  but  very  careful  shielding  and 
use  of  very  low  powered  oscillators,  to  let 
the  VFO  run  continuously,  and  to  key  the  fol- 
lowing stages  only.  It  is  possible  to  make  the 
oscillator  inaudible  in  the  receiver  but  the  care 
and  elaboration  of  mechanical  detail  is  greater 
than  most  hams  like  to  try.  Heterodyne  ex- 
citers, of  course,  may  be  keyed  in  the  mixer, 
since  both  the  oscillators  are  off  the  operating 
frequency  and  may  be  left  running  at  all  times. 
And  frequency  shift  keying  has  been  used  by  a 
few  hardy  experimenters  with  varying  degrees 
of  success.  In  this  system,  the  oscillator  is  left 
running,  but  keying  inserts  inductance  or  ca- 
pacitance which  shifts  the  frequency  to  the  de- 
sired operating  frequency.  When  key  goes  up, 
the  VFO  swoops  back  to  its  resting  frequency. 
This  system,  of  course,  also  requires  that  fol- 
lowing stages  be  keyed,  and  that  time  sequence 
keying  be  used  to  eliminate  the  chirp.  I  don't 
recommend  the  system  (nor  recommend 
against  it).  I  mention  it  in  the  interest  of 
completeness. 

Monitoring 

Two  methods  of  monitoring  are  in  common 
use  in  QSK  stations. 

One  uses  the  receiver  (or  a  separate  re- 
ceiver) to  listen  to  the  transmitted  signal. 
This  requires  that  the  monitor  be  tuned  to  the 
operating  frequency. 

While  a  receiver  makes  a  perfectly  satis- 
factory monitor— and  superior  in  some  respects 
to  other  monitors— it  requires  constant  retun- 
ing  if  you  QSY  much.  It's  almost  helpless  un- 
less you  constantly  work  directly  on  your  own 
frequency*  and  when  working  DX  this  is  often 
not  desirable*  A  separate  receiver,  of  course, 
permits  working  off  your  own  frequency.  But 
have  you  ever  tried  working  a  contest  like 
FD  or  SS  while  tuning  two  receivers,  plus  your 
VFO,  logging  and  hunting  new  territory  at 
the  same  time? 
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The  alternative  is  the  use  of  a  sidetone 
generator  (audio  oscillator)  whose  output  is 
either  fed  directly  to  a  speaker  or  injected  into 
the  receiver  audio  amplifier  so  that  it  comes 
out  where  the  rest  of  the  audio  comes  out. 
(Fig.  2) 

The  sidetone  is  keyed  along  with  the  trans- 
mitter by  some  means,  such  as  an  extra  pair 
of  contacts  on  the  keying  relay,  a  separate  re- 
lay controlled  by  the  keying  relay,  or  block- 
ing grid  bias  controlled  by  the  transmitter  key- 
ing. Some  sidetone  oscillators  use  transistors 
which  derive  their  power  from  rectified  rf 
picked  up  from  the  finaL        • 

Muting  the   Receiver 

This  is  the  aspect  of  QSK  operation  which 
has  baffled  so  many  operators  who  attempt 
break-in  operation. 

Owners  of  Collins  75 A  and  S-line  receivers, 
Drake  2-Bs  and  some  others  with  good  CW 
AGC  circuits  have  this  problem  practically 
licked.  They  just  let  the  AGC  handle  the  re- 
ceiver quieting  and  let  it  go  at  that.  It  works 
OK,  if  you  use  a  sidetone  when  working  off 
your  own  frequency. 

Another  common  {though  not  painless) 
method  often  used  is  the  **let  'er  grunt"  meth- 
od in  which  the  receiver  is  simply  run  at 
normal  gain  and  the  rf  overload  is  relied  on  to 
do  its  own  muting.  This  works  with  some  re- 
ceivers which  overload  nicely.  (I  once  used  a 
Hammarlund  HQ-110-C  which  did  fine  this 
way,)  Of  course,  both  this  method  and  AGC 
method  provide  their  own  monitor  signals.  The 
disadvantage,  of  course,  is  the  same  for  both— 
you  have  to  listen  on  your  own  frequency. 
Some  receivers  don*t  take  kindly  to  this  treat- 
ment and  the  resulting  screams  from  the  loud 
speaker  can  be  heard  all  over  the  block—until 
drowned  by  screams  from  outraged  neighbors. 
Hammarlund  crystal  filter  receivers  old  and 
new  usually  fall  into  this  category,  and  so  do 
many  other  makes  and  models, 

A  third  (and  somewhat  more  sophisticated) 
means  of  receiver  muting  sharply  reduces  the 
rf  and  if  gain  of  the  receiver  each  time  the 
key  goes  down.  This  is  really  a  manual  vari- 
ation of  the  AVC  method,  but  it  must  be  ac- 
complished externally  by  some  device,  such 
as  switching  diodes,  or  transistor  or  relay- 
There  are  a  number  of  means  of  keying  a  re- 
ceiver's rf  gain  (or  s*sensitivity")  so  let's  look 
at  a  few  circuits  and  methods, 

AVC    Blocking 

On  many  receivers  it  is  possible  to  lift  the 
AVC  bus  from  its  ground  return  and  inject  a 
blocking  bias  voltage  whenever  the  transmitter 
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is  keyed.  This,  often,  can  be  adjusted  so  as 
to  reduce  the  sensitivity  to  any  desired  degree, 
from   a  slight   reduction   to   complete   cut-off. 

(Fig.  3) 

On  some  receivers ,  it  is  difficult  or  impos- 
sible to  isolate  the  AVC  bus  in  this  way.  In 
others,  recovery  time  after  the  blocking  bias 
is  removed,  may  be  too  long  for  practical 
break-in. 

RF   Go  in   Keying 

Many  receivers  use  a  pot  on  the  cathode 
circuit  of  the  rf  and  if  amplifier  tubes  to  vary 
the  bias— and  hence  the  gain— of  the  stages. 
With  these  receivers,  a  relav  mav  be  used  to 
insert  a  high  value  of  resistance  in  the  cathodes 
when  the  key  is  down,  thus  reducing  receiver 
sensitivity.  {Fig.  4)  This  method  has  a  ten- 
dency to  be  quite  noisy,  since  it  may  respond 
loudly  to  the  first  few  cycles  and  the  last  few 
cycles  of  the  keyed  characters  from  the  trans- 
mitter. Some  effort  with  timing  circuits,  how- 
ever, will  usually  remove  these  clicks.  Timing 
circuits  won't,  however,  remove  clicks  gener- 
ated within  the  receiver  by  the  keying  of  its 
if  amplifier  strip* 

As  with  other  if  muting  methods  discussed 
so  far,  it  is  necessary  to  listen  on  your  own 
frequency  unless   other  monitor  methods   are 


With  all  methods  of  rf/i/  sensitivity  keying, 
any  clicks,  thumps  or  spurious  responses  gen- 
erated in  the  receiver  by  the  keying  will  be 
amplified  by  following  receiver  stages  and  a 
very  small  click  at  the  origin  can  assume  ear- 
splitting  proportions  before  it  emerges  from 
the  phones  or  speaker, 

T-R  Switch 

The  TR  switch  was  mentioned  earlier  as  a 
means  of  antenna  protection.  It  can  also  be  a 
good  receiver  muting  device  provided  the  re- 
ceiver is  excellently  shielded  against  pick-up  of 
stray  rf  through  anything  but  its  antenna  ter- 
minals. 

To  test  this,  disconnect  the  antenna  from 
the  receiver,  replace  it  with  a  small  composi- 
tion resistor  of  the  proper  value  (usually  50 
to  75  ohms)  and  shield  the  resistor  itself  from 
rf  by  enclosing  it  in  a  small  metal  box  or  can. 

Turn  on  your  transmitter,  tune  in  your  sig- 
nal and  hold  the  key  down  (with  antenna  on 
the  final  and  the  rig  tuned  to  a  clear  fre- 
quency or  on  top  of  a  foreign  broadcast  or 
commercial  station  in  an  amateur  band).  (The 
chances  are  good  that  any  output  is  going  to 
QRM  somebody.  Why  should  that  somebody 
be  a  ham  when  there  are  so  many  other  handy 
signals  around?) 

If  you  can  hear  your  transmitted  signal  only 
faintly  (S-5  or  less)  chances  are  that  you  can 
use  T-R  switch  receiver  muting.  If  it  is  more 
than  about  S-5,  either  plan  another  kind  of 
muting  or  prepare  to  do  some  fancy  modifying, 
shielding  and  by-passing  of  your  receiver  to 
get  ride  of  stray  pick-up.  (This  could  be  worth- 
while in  itself,  especially  if  you  use  a  beam. 
Stray  pick-up  can  play  hob  with  your  front- 
to-back  ratio.) 
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If  you  plan  to  use  TR  switch  muting,  the 
best  way  is  to  grid-block  key  the  tube(s)  in 
the  TR  switch  with  a  high  negative  voltage 
(150v  or  so).  Naturally,  this  also  takes  care 
of  receiver  front  end  protection. 

Audio   Muting 

It  is  quite  possible,  of  course,  to  mute  the 
audio  portion  of  the  receiver,  thereby  largely 
eliminating  the  problems  of  click  and  varying 
rf  sensitivity  of  the  receiver  on  various  bands 
and  with  various  antennas . 

Audio  muting,  naturally,  means  that  you 
can't  listen  to  your  own  signal  in  the  receiver* 
So  you  must  provide  a  monitor  signal  from 
a  sidetone  generator.  This  can  be  injected  into 
the  audio  amplifier  at  a  point  following  the 
muting  cut-off,  or  it  can  simply  be  fed  to  a 
sec  art 


m*  X 


which  will  permit  you  to  hear  the  band  at  all 
times  when  the  key  is  up. 

(3)  Some  means  of  keying  the  receiver  off 
when  the  transmitter  is  keyed  on. 

(4)  Some  means  of  monitoring  your  own 
sending. 

There  is  a  wide  variety  of  choice  in  ways  to 
accomplish  each  step,  The  over-all  system  must 
operate  as  a  system  and  not  as  a  melange  of 
separate  and  disjointed  units. 

The  results  are  worth  every  bit  of  effort  it 
takes  to  accomplish  QSK.  And  the  ability  to 
work  full  break-in  with  no  effort  is  a  very 
large  factor  in  enjoyment  of  all  types  of  oper- 
ating—rag chewing,   DX5  traffic  and   contests. 

But  a  warning— once  you  get  used  to  QSK, 
you  never  want  to  go  back  to  cinder  systems. 
You  feel  absolutely  "blind"  if  you  can't  hear 
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How  would  you  like  to  put  a  kilowatt  on 
20  meters?  "Great,"  you  say,  "but  too  expen- 
sive." Not  necessarily,  The  following  article 
will  describe  how  to  do  just  that.  The  amount 
of  input  power  you  will  need  to  get  an  effec- 
tive radiated  power  of  1000  watts  will  depend 
on  several  factors  including  the  space  avail- 
able for  an  antenna* 

Described  is  a  Vee  antenna  that  will: 

L  Operate  on  all  bands  from  80  meters 
up, 

2.  provide  gain  compared  to  a  half  wave 

dipole  even  on  80  meters, 

3.  be  easy  to  feed  and  load  on  all  bands, 

4.  be  simple  to  construct  and  get  on  the 

air, 

5.  be  very  inexpensive, 


PATTERN    IN    PLANE    OF 
ANTENNA 


THREE -D    PATTERN 


ONE    WAVELENGTH 
PATTERN 
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TWO    WAVELENGTH 
PATTERN 

b 

FIGURE     I 


6,  provide  for  switching  the  direction  of 
the  beam  without  resorting  to  rotators, 

7.  occupy  no  more  space  than  an  80  meter 

half  wave  dipole. 
If  this  kind  of  antenna  is  what  you  have  been 
looking  for,  read  on. 

Depending  on  what  you  have  available  in 
the  way  of  natural  supports  (trees,  buildings, 
etc.)  the  materials  for  this  antenna  will  cost 
less  than  $10*00.  If  you  have  to  erect  one  or 
more  supports  the  cost  will,  of  course,  increase. 
Even  if  you  have  to  construct  your  Vee  from 
scratch,  the  cost  will  be  appreciably  less  than 
an  equivalent  store-bought  beam,  and  you  will 
have  an  all-band  antenna  in  the  bargain. 

Just  to  convince  you  of  the  capabilities  of 
the  Vee  antenna  let  me  briefly  tell  you  of  the 
incident  that  sold  me.  Not  too  long  ago  I  had 
occasion  to  spend  about  six  weeks  in  sunny 
Southern  California.  Naturally  the  rig  went 
along.  All  sorts  of  antennas  were  tried,  with 
varying  degrees  of  success  (mostly  poor).  Fi- 
nally, it  was  decided  to  try  the  little  known 
Vee.  One  thousand  feet  of  No.  26  enameled 
wire,  one  hundred  feet  of  300  ohm  twin  lead,  a 
ball  of  twine,  a  couple  of  fish  sinkers  and  a 
baseball  pitcher  completed  the  list  of  materials. 
Of  course,  the  pitcher  was  only  used  to  accur- 
ately throw  the  fish-sinkers  over  a  tree  limb. 
The  sinkers  were  left  attached  so  that  they  act- 
ed as  automatic  tension  adjustment.  The  actual 
job  of  getting  the  wires  up  in  the  air  was  much 
more  simple  than  trying  to  describe  it. 

At  any  rate,  the  following  day  a  phone  con- 
tact was  made  on  15  meters  with  a  W2  in 
upper  New  York  State.  He  gave  me  a  signal 
report  of  Q5-S9,  My  rig  was  running  about  100 
watts  mupt  We  had  a  nice  chat  of  15  to  20 
minutes  with  absolutely  no  signal  difficulties  on 
cither  end.  Immediately  upon  signing  the  W2 
was  called  by  a  K6  located  about  three  miles 
from  my  QTH.  The  K6  said  he  was  running 
the  proverbial  California  kilowatt  into  a  cur- 
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The  Waters  Universal  Hybrid  Coupler  not  only 
is  a  phone  patch,  connecting  your  transmitter 
and  receiver  to  the  phone  lines,  but  will  also 
work  into  your  tape  recorder.  Works  on  AM, 
SSB  (VOX),  etc,  $49.50. 
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Three  types:  one  pole-six  throw  for  antenna 
switching,  $12,95;  one  pole-two  throw  in  case 
you  don't  have  so  many  antennas  or  want  to 
use  a  dummy  load,  $1L45;  transfer  switch  for 
switching  power  amplifier  in  and  out,  $1L45. 
All  are  canned  for  protection;  All  have  SO-239 
type  connectors. 
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Power  Gain  of  Single  Long  Wire 
for  Various   Lengths 

Fig.  2 

rently  popular  tri-band  beam  (of  the  $200 
class)  with  an  advertised  gain  of  about  8  db. 
Well,  youVe  probably  guessed  the  result.  The 
K6  received  the  identical  signal  report  that 
I  did—  Q5-S9.  If  we  can  assume  identical  effi- 
ciency in  the  two  finals  you  can  see  that  my 
Yee  was  giving  me  an  18  db  gain.  This  is 
equivalent  the  10  db  difference  in  iput  power 
plus  the  8  db  gain  the  tri-band  beam  should 
have.  This  18  db  is  the  theoretical  maximum 
gain  figure  for  the  Vee  with  10  wavelength 
legs,  which  is  exactly  what  my  Vee  was-  That  is 
not  bad  performance  from  a  $4.00  antenna! 
(The  pitcher  was  free.) 

Before  vou  decide  to  rush  out  to  the  local 
hardware  store  for  a  handful  of  fish  sinkers,  it 
would  be  well  to  take  stock  of  the  amount  of 
real  estate  under  your  con  boh  A  ten  wave- 
It  ni^th  Vee  for  15  meters  is  approximately 
450'  long  by  250'  wide  at  the  widest  point. 
That  is  a  considerable  chunk  of  real  estate  and 
not  every  one  will  have  two  and  one  half 
acres  for  antenna  fanning^  On  the  other  hand, 
most  everyone  (except  apartment  dwellers) 
will  have  room  for  an  80  meter  dipole.  The 
last  part  of  this  article  will  describe  in  detail 
the  construction  of  a  Vee  antenna  that  will  fit 
into  the  space  normally  required  for  an  80 
meter  dipole. 

Although  the  intent  of  this  article  is  to  in- 
spire you  to  build  and  enjoy  the  described  Vee 
antenna,  it  is  not  recommended  that  you  skip 
the  following  few  paragraphs.  These  para- 
garphs  deal  with  the  theory  of  how  a  Vee 
works  as  it  does  and  also  list  some  alternate 
ways  of  squeezing  the  last  db  from  the  system. 

Single   Long   Wires 

A  single  long  wire  antena  wiU  exhibit 
"gain"  compared  to  a  half  wave  dipole.  This 
is  illustrated  in  Fig.  L  Note  that  the  pat- 
tern in  the  plane  of  the  one  wavelength  an  ten* 
na  is  not  concentrated  broadside  as  in  the  case 
of  a  half  wave  dipole.  Instead,  the  lobes  of 
maximum  radiation  are  at  an  angle  of  54  de- 
grees to  the  axis  of  the  wire.  Each  of  these 
lobes  contain  a  greater  concentration  of  energy 


than  the  lobes  of  the  half  wave  dipole.  Hence, 
the  full  wavelength  antenna  exhibits  "gain" 
as  compared  to  the  dipole.  The  radiation  pat- 
tern of  a  two  wavelength  antenna  is  shown  in 
Fig.  lb.  Notice  that  as  in  Fig.  la  the  lobes 
of  maximum  radiation  are  not  at  90  degree 
angles  to  the  antenna  axis.  In  fact,  the  lobes 
are  much  closer  to  the  wire  axis  than  in  the  one 
wavelength  example.  You  can  see  then,  that  as 
the  wire  is  made  longer,  the  axes  of  the  lobes 
of  maximum  radiation  lie  closer  to  the  axis  of 
the  antenna  itself.  The  power  gain  and  the 
angle  of  maximum  radiation  for  various  lengths 
of  single  long  wire  antennas  is  listed  in  Fig.  2. 

The  Vee  Antenna 

A  Vee  antenna  is  a  bi-directional  antenna 
consisting  of  two  horizontal  wires  arranged  to 
form  a  V.  In  its  unterminated  configuration  it 
is  bi-directional;  however,  by  terminating  each 
leg  in  a  non-inductive  resistance  of  the  proper 
value,  one  lobe  can  be  eliminated  for  all  prac- 
tical purposes  and  the  antenna  will  then  radiate 
in  only  one  general  direction. 

The  process  by  which  a  Vee  antenna  pro- 
vides gain  is  similar  to  that  of  a  single  long 
wire.  The  Vee  will  always  provide  more  than 
two  times  the  power  gain  of  an  equivalent 
length  single  wire.  This  is  due  to  the  interac- 
tion of  the  fields  of  each  wire  of  the  Vee  upon 
the  other  wire,  The  method  by  which  the  Vee 
forms  a  bi-directional  radiation  pattern  is  illus- 
trated in  Fig,  3.  The  lobes  produced  by  each 
leg  of  the  Vee  are  designated  as  follows:  on 
wire  AA",  the  lobes  are  numbered  1?  2,  3  and 
4;  on  wire  BB'?  the  lobes  are  numbered  5,  6,  7 
and  8,  When  the  proper  angle  0,  called  the 
apex  angle,  is  chosen,  lobes  1  and  4  have  the 
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FIGURE     3 

Lobe  Patterns  of  a  Vee  Antenna 
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FIGURE       4 

same  direction  and  combine  with  lobes  6  and 
7.  This  combination  forms  two  stronger  lobes 
that  lie  along  a  line  bisecting  the  enclosed 
angle  <£.  Lobes  2,  3,  5  and  8  are  largely  can- 
celled since  they  are  equal  in  amplitude, 
but  opposite.  There  will  be  a  certain  amount 
of  radiation  broadside  to  the  antenna  due  to 
minor  lobes,  but  because  of  partial  cancella- 
tion, these  minor  lobes  will  not  be  effective 
for  long  range  communications.  They  are  quite 
helpful  however  in  short  haul  and  local  activ- 
ity. The  resultant  radiation  pattern  for  the  Vee 
antenna  is  illustrated  in  Fig.  4. 

As  with  other  long  wire  type  antennas  the 
greater  the  leglength  the  greater  will  be  the 
overall  gain  and  directivity  of  the  Vee  antenna 
As  mentioned  previously  the  gain  of  the  Vee  is 
somewhat  more  than  two  times  the  gain  of  a 
single  long  wire  of  the  same  length  due  to  the 
lobe  combination  and  the  interaction  effects. 
The  theoretical  gain  of  the  Vee  for  various  leg* 
lengths  is  listed  in  Fig,  5*  The  actual  length 
according  to  the  published  formula  for  deter- 
mining wavelength  is  not  at  all  critical  within 
reasonable  limits.  The  longer  the  leglength 
the  less  critical  the  actual  length  will  become* 
If  you  use  a  length  that  is  within  5%  on  a  leg- 
length  of  three  wave  lengths  or  more,   there 
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will  be  no  noticeable  difference.  Although  the 
general  broad  statement  that  "the  longer  the 
length  the  better"  is  valid,  there  is  a  point  of 
diminishing  return.  Practically  speaking,  leg- 
lengths  of  more  than  15  to  20  wavelengths 
will  not  provide  a  significant  increase  in  gain. 
This  is  because  of  losses  incurred  in  the  longer 
lengths,  Eventually  a  length  will  be  reached 
where  the  losses  will  cancel  any  gain,  result* 
ing  in  nothing  more  than  wasted  wire.  Al- 
though the  author  has  not  done  any  conclusive 
work  in  the  VHF-UHF  regions,  it  is  possible 
that  by  counteracting  certain  types  of  losses, 
greater  leglengths  than  mentioned  above 
can  be  used  .  This  will  have  to  wait  for  the 
future. 

Apex  Angle  and  Vertical 
Radiation  Angle 
The  optimum  apex  angle  for  the  Vee  is 
usually  chosen  as  twice  the  angle  between  the 
lobes  of  maximum  radiation  and  the  wire  axis. 
In  practice  a  slightly  smaller  apex  angle  is  used 
when  the  leglength  is  less  than  about  three 
wavelengths.  When  the  Yee  is  to  be  operated 
over  a  wide  range  of  frequencies,  the  apex 
angle  to  be  used  is  found  by  averaging  the  op- 
timum angles  for  the  frequencies  involved. 
Reasonably  good  results  are  obtained  if  the 
optimum  apex  angles  for  the  highest  and  low- 
est frequencies  to  be  used  are  averaged.  The 
optimum  apex  angle  for  various  leglengths  is 
shown  in  Fig.  6. 

The  Vee  does  not  radiate  the  major  portion 
of  its  energy  along  the  surface  of  the  earth. 
The  maximum  angle  of  vertical  radiation  de- 
pends on  die  length  of  the  legs  and  the  anten- 
na height  above  the  earth.  Generally,  as  the 
height  is  increased  or  the  leglength  increased, 
the  vertical  angle  of  radiation  becomes  less. 
The  effective  vertical  angle  of  radiation  can  be 
changed  to  practically  any  angle  desired  h\ 
tilting  the  antenna  properly.  For  example,  if 
you  want  a  lower  angle  of  vertical  radiation 
than  obtainable  with  your  particular  height 
and  leglength  combination,  simply  increase 
the  height  of  the  apex  until  the  desired  angle 
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Figure   7 

For   Apex   angle   see    Fig,    6 

Radiation  Pattern  of  Unterminated 

Vee  Antenna 

Band                         Gain  Vert.  Rod.  0 

80M                         1  db  40  deg 

40M                        3  db  31  deg 

20M                        5  db  27  deg 

1  5M                         6  db  23  deg 

10M                        8  db  20  deg 

6M                      II  db  19  deg 

is  obtained.  This  trick  is  more  useful  with  the 
shorter  leglengths  since  the  apex  height  for 
a  10  wavelength  Vee  would  have  to  be  in- 
creased appreciably  to  make  much  of  a  change 
in  the  vertical  radiation  angle.  However,  this 
is  not  too  troublesome  since  a  10  wavelength 
Vee  will  give  you  a  vertical  angle  of  approx- 
imately 13  degrees  with  the  antenna  horizon- 
tal This  angle  is  admittedly  somewhat  greater 
that)  optimum  for  one-hop  DX,  but  usually 
will  be  more  than  adequate.  The  approximate 
angle  of  vertical  radiation  for  various  leg- 
lengths  is  also  listed  in  Fig.  6.  These  angles 
are  valid  for  an  antenna  height  of  one4ialf 
wavelength. 

Feeding  the  Vee  Antenna 

It  is  necessary  to  feed  the  two  legs  of  the 
Vee  antenna  180  degrees  out  of  phase  in  order 
to  set  up  the  lobes  as  illustrated  in  Fig.  3, 
Balanced  feedline  should  be  used  and  if  a 
wide  frequency  range  is  to  be  covered  provi- 
sion should  be  made  to  tune  the  feeders  to  the 
frequency  in  use. 

Probably  the  simplest  method  of  feeding  the 
Vee  is  a  600  ohm  resonant  line  which  is  at- 
tached to  the  apex  of  the  Vee.  If  a  non-reson- 
ant line  must  be  used,  a  quarter  wave  match- 
ing stub  is  required.  The  Vee  can  also  be  fed 
at  any  point  along  either  leg  that  is  an  odd 
number  of  quarter  wavelengths  from  the  open 
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end  of  the  antenna*  In  this  case  a  quarter  wave 
stub  must  be  connected  to  the  apex  and  a  "Q" 
bar  matching  section  should  be  used  at  the 
feedpoint  It's  obvious  that  frequency  cover- 
age will  be  limited  in  these  eases. 

Radiation    Pattern   and 

Directional  Characteristics 
In  its  un terminated  configuration  the  Vee  is 
bi-directional  It  can  be  made  uni-directional 
by  properly  terminating  the  free  end  of  each 
leg  in  a  non-induetive  resistance.  The  actual 
value  of  the  resistance  will  depend  on  too 
many  variables  to  state  an  exact  value  here. 
Each  individual  installation  will  require  a 
slightly  different  value  somewhere  between 
400  and  800  ohms.  Theoretically  the  value 
is  600  ohms,  but  dLie  to  ground  conductivity, 
wire  size,  apex  angle,  height,  frequency*  and 
several  other  factors,  it  will  change.  The  exact 
value  required  for  your  installation  can  be 
found  by  the  trial  and  error  method.  Use  the 
value  that  produces  the  lowest  SWR  for  the 
frequencies  involved.  The  resistance  finally 
chosen  should  be  capable  of  dissipating  at 
least  one  third  of  the  input  power,  A  good 
ground  consisting  of  6-8  feet  of  one-quarter 
inch  copper  rod  driven  into  the  ground  directly 
under  the  terminating  resistors  is  very  impor- 
tant. There  are  several  other  methods  of  mak- 
ing the  Vee  uni-directional,  but  limited  fre- 
quency coverage  and  increased  constnictional 
difficulties  limit  the  usefulness  of  these  meth- 
ods. 

Practical  Design  for  an 
All-Band  Vee  Beam 
Now  let's  consider  a  practical  design  for  an 
all-band  Vee  Beam.  The  first  order  of  business 
should  be  a  listing  of  the  characteristics  the 
antena  will  have.  The  following  are  considered 
to  be  miniimim  requirements: 

1.  It  must  be  an  all-band  antenna, 

2.  It    should    exhibit    as    much    gain    as 
practicable, 

3.  It  shoLild  be  easy  to  feed  and  load  on 
all  bands. 

4.  It    should   be   relatively   easy   to    con- 
struct. 

5.  It  shoLild  be  as  small  as  possible,  con- 
sistent with  good  gain  characteristics. 

6.  It  should  be  as  inexpensive  as  practi- 
cable. 

An  additional  feature,  although  not  required, 
is  the  capability  to  switch  the  beam  directions, 
or,  more  properly,  to  attenuate  signals  from 
one  direction.  This  feature  will  allow  the  QRM 
reduction  so  often  wished  for  in  working  DX, 

Once  the  features  of  our  antenna  are  de- 
fined, we  need  to  make  several  arbitrary  de- 
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cisions.  If  DX  is  the  major  activity  we  will 
want  to  erect  the  Vee  pointing  the  open  end 
toward  the  DX  arras.  This  will  allow  the  beam 
to  be  switched  to  attenuate  signals  from  direc- 
tions opposite  to  the  desired  DX  signals.  This 
is  true  because  the  beam  direction  in  the  ter- 
minated configuration  is  toward  the  terminated 
ends.  If,  on  the  other  hand,  you  are  not  partic- 
ularly interested  in  DX,  point  the  open  end 
in  the  opposite  direction.  This  way,  if  you 
should  ever  want  to  work  DX,  you  need  only 
to  remove  the  terminating  resistors  and  go  to  it 
Remember,  the  un terminated  Vee  is  bi-direc- 
tional. Most  hams  (except  apartment  dwellers) 
will  have  the  room  required  for  an  80  meter 
dipole;  therefore,  this  design  is  based  on  a  leg- 
length  that  will  fit  into  that  space.  As  mention- 
ed before,  the  half  wavelength  Vee  theoretical- 
ly is  no  better  than  a  half  wave  dipole.  In 
practice  you  will  find  that  you  will  get  better 
reports  on  80  with  a  half  wave  Vee  than  with 
a  half  wave  dipole.  This  is  due  to  the  partial 
combination  of  the  major  lobes  even  at  this 
short  leglength. 

The  pertinent  dimensions  and  layout  of  the 
Vee  are  illustrated  in  Fig.  7.   Before  anyone 


notices,  let  me  hasten  to  say  that  the  apex 
angle  indicated  is  not  the  same  as  the  one  that 
will  result  by  averaging  the  highest  and  lowest 
frequencies.  The  angle  indicated  was  chosen 
by  the  author  to  favor  the  40  and  20  meter 
bands,  If  you  have  a  different  preference,  by 
all  means  choose  the  apex  angle  that  favors 
that  band.  To  be  sure,  the  other  bands  will  not 
be  optimum,  but  no  all-band  design  will  give 
perfect  results  on  all  bands. 

The  length  indicated  is  calculated  for  3.5 
mc  as  the  lowest  frequency  and,  as  stated,  is 
not  overlv  critical.  The  relavs  for  switching 
the  terminating  resistors  in  and  out  are  not  re- 
quired unless  you  want  the  luxury  of  beam 
switching  from  the  operating  position.  If  you 
do  include  them,  be  sure  to  adequately  protect 
them  from  the  elements  and  choose  a  relav  that 
can  handle  at  least  50%  of  the  input  power. 

This  is  not  an  exhaustive  treatise  on  Vee 
antennas.  Unfortunately,  space  does  not  per- 
mit going  into  all  the  details  of  Vee  design. 
Suffice  to  sav  that  the  author  has  a  first-hand 

4 

working  knowledge  of  the  Vee  and  as  long  as 
the  real  estate  is  large  enough,  there  will  never 
be  a  different  kind  at  this  QTH. 


Coax  Cable  Losses 


Most  every  serious  or  would-be  serious 
VHFer  knows  by  now  that  loss  in  the  coax 
feed  line  to  the  antenna  is  one  of  the  most 
Insidious  causes  of  pour  station  performance. 
But  not  so  well-known  are  the  maximum 
lengths  of  various  kinds  of  cable  usable  to  stay 
within  specified  loss  figures  on  each  of  the 
VHF  bands. 

The  accompanying  chart  shows  the  lengths, 
in  feet,  of  the  three  most  popular  types  of 
coax  which  produce  the  specified  loss  figures 
on  the  various  VHF  bands.  For  instance,  on 
144  1c  the  chart  tells  you  that  you  will  get 
1  db  of  loss  every  40  feet  with  the  lowest- 
loss  cable  listed,  which  is  RG-11.  You  get  near- 
ly 20  percent  greater  loss  with  RG-8,  which 
gives   1   db  of  loss  every  feet. 

Not  listed  are  the  newer  "polyfoam"  type 
of  cables,  since  accurate  loss  information   ( 
them  is  slow  in  becoming  available  for  calcula- 
tions. One  manufacturer  has  advertised  his  as 
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having  35  percent  less  loss  than  RG-8;  a  bit 
of  figuring  shows  that  this  probably  means  the 
losses  are  65  percent  as  great,  so  you  should 
be  safe  in  using  Vk  times  as  long  a  run  of  this 
cable  as  the  listing  shows  for  RG-8  on  any 
given  band, 

.  .  .  K5JKX 


Table  I- — Lengths  of  Coax  for  Spec 
Cable  Losses  tin  feet) 
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1  db 

2db 

3db 

4db 

5db 

50 
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50 
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40 
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50 
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33 

67 
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31 

62 
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155 

220 

RG-8 

27 
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21 

42 

63 

84 

105 
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36 

54 
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90 
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68 

85 

220 
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over  our  last  bulletin  and  our  FULL  PAGE  spread  on  page  16  of  the 
JULY  issue  of  73  magazine???? 

OH  —  TRUE  ENOUGH  we  sold  Jots  and  lots  of  those  rock  bottom 
values  to  the  sharp  bargafn  hunters.  Luckily  tho  for  you  there  are 
some  left  over.  Don't  run  your  luck  too  far  however;  better  take  some 
fast  action  today  to  get  in  on  those  "GOODIES"  before  they  are  all  gone!! 

OUR  COMPETITORS  say  we  are  NUTS!  Actually  thev  may  be  right 
Anyhow  we  want  to  see  our  shelves  bare  once  again  and  we  know  no 
better  way  than  to  give   i almost)   the  stuff  away.' 

FINALLY  because  of  these  stupid  prices  we  are  asking  for  cash  and 
no  trade-  All  units  are  fully  reconditioned,  and  guaranteed.  Some 
demonstrator  and  new  closeouls  are  also  on  the  list 

_,  73  

Stan  Burghardt  WjiBJV 


Speeial  Cash  Price 
Central    Electronics 

MM. 
Central  Electronics 

MM 
Central   Electronics 

MM1 
Central  Eluctromes 

CM 
Central  Electronics 

Deluxe    VFO 
Collins  75S-1 
Collins   75A4 
Collins    312-84 
Collins  325-1 
Collins  312-B2 
Collins  270G3 
Collins  27061 
Collins  32S-1 

Transmitter  419.00 

Drake  a  Mul/Spkr         19.00 
Drake  1A  Receiver      T 39,00 

Elmac   PMR7  79.00 

Elmac  AF-67  79,00 

Elmac  A-54H  39.00 

Elmac  M-1470  29.00 

Elmac  PSAS00  15.00 

Globe  755A  VFO  29.00 
Globe  Scout  Deluxe     $79.00 


$199.00 
119*00 


49.00 

5.00 

29.00 
329.00 

395.00 
129.00 
429.00 

69.00 

10.00 

8.00 


Special  Cash  Price 

Globe  AT-3  5.00 
Gonset  G-6G    &    G-77 

Mobile  Pkg.  199.00 

Gonset  GSB-101  199.00 

Globe  755A   VFO  29.00 

Hallicrafters  HT-37  375.00 

Hallicrafters  HT  41  235,00 

Hallicrafters  SX-99  84.00 
Hallicrafters  SX-99 

&  speaker  89.00 

Hallicrafters  SX-71  109.00 

Hallicrafters  S-53A  49.00 

Hallicrafters  $40  49.00 
Hallicrafters  R-46B 

speaker  10.00 
Hallicrafters  R-42 

speaker  10.00 
Hallicrafters  SX-101 

Mark  MIA  225.00 
Harvey  Wells  TBS50D 

with   AD   Supply  49.00 

Heath  DX-40 

Transmitter  39.00 
Hammarlund 

HCM10C  165.00 


Special  Cash  Price 

Hammarlund 

Htt-1  1 0 

159.00 

Hammarlund 

HQ-tOOC   &  cal. 

125.00 

Hammarlund 

HQ-129X  &  speaker 

115.00 

Hammarlund  S-10O 

speaker 

9.00 

Heath  Mohawk 

&    speaker 

199.00 

Heath  ex  ^o 

Transmitter 

39.00 

Heath  0X40  Xmtr. 

45.00 

Heath  Cheyenne 

Xmtr. 

69.00 

lames  <M050  supply 

15.00 

Johnson  Invader 

2000 

695.00 

Johnson  Invader 

200 

449.00 

Johnson  Valiant 

24900 

Johnson  Ranger 

149.00 

Johnson  114-520 

Automata  Krj 

10.00 

Johnson  250-20 

1/p    filter 

10.00 

Special  Cash  Price 
Jones  263  micromatch  24.00 

Knight  VFO  25.00 

Man-Key  Keyer  19.00 
Morrow  M8-6 

&  RVP-2E0  79.00 
Mosley  CM-1   & 

speaker  135.00 

National  NC-300  199.00 

National  NC-300  149.00 

NC-400X  395.00 

National  SW-54  25.00 
National  NC-300TS 

speaker  10.00 
National  NC400X 

Receiver  395.00 
P&H  LA-400C  linear 

amplifier  169.00 
RME  4350A   & 

speaker  129.00 

Regency    ATC-1  39.00 

Swan  SW-U0  169,00 
Swan  175W/DC 

pwr  supp  249.00 

Tecraft  TR-20-50 

6mtr  xmitter  35.00 
Vibroplex  orig.  STD 

&  case  19.00 


SPECIAL   CLOSEOUT  BRAND   NEW   EQUIPMENT 


Item 
Bud  CR1741G    Cabinet 
Collins   75S1    Receiver 
Gonset  GR211    Receiver 
Gonset  GR212  Receiver 
Gonset  3273  Deluxe  phone  patch 
Johnson  Invader  200 


Regular  Net 
16.20 
520.00 

76.98 

112.86 

43.95 

619.00 


Special 

Cash  Price 

10.00 

399.00 
49.00 
79.00 
35.00 

499.00 


Item 
Multi-Elmac  M1070  Kit 
National  NC270  Receiver 
Swan  SW120  Transceiver 
Swan  SW140  Transceiver 
Topaz  C10XL  BOQV  Supply 

{Collins  or  Swan) 


Regular  Net 
49.95 
279.95 
275.00 
275.00 

119.00 


Special 
Cash  Price 
29.00 
199.00 
189,00 
189.00 

84.00 


SPECIALS   ON   DEMONSTRATORS   ALL  LIKE   NEW 

WITH   GUARANTEE 


Item 

Clegg  Zeus 
Clegg  Intercept 
Clegg  Thor   w  ac 
Ciegg  99fer 
Hallicrafters  HA-6 

6   meter   transverter 
Hallicrafters  $-108  Receiver 


Regular  Net 

695.00 
473.00 
349.95 
159.95 

349.95 
1 39.95 


Special 
Cash  Price 
565.00 
385.00 
279.00 
129.00 

249.00 
109.00 


Hallicrafters  SX111   Receiver 

Hallicrafters  $119  Receiver 

Item 

Hallicrafters  $119  Receiver  Kit 

Hallicrafters  SX117  Receiver 

Hallicrafters  HT40  Transmitter 

Hallicrafters  SX-140K  Receiver  Kit 

Hammarlund  HX50   Transmitter 


279.95 
49.95 

Regular  Net 
39.95 
389.00 
109.95 
114.95 
449.50 


BOX   37A,   WATERTOWN,   SOUTH    DAKOTA 


199.00 

36.00 

Special 

Cash  Price 

29.00 
295.00 

88.00 

79.00 
349.00 

PHONE 

886 
5749 
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The  ON5 


Operation 


PA9 


Edgar  Wagner   63BID 
5,    Ferncroft  Avenue 
London,    N.W.3. 


How   it  All    Began 

Ever  since  my  wartime  experience  of  Mobile 
operation  in  the  Army,  1  have  always  been  in- 
terested in  Mobile  operation.  Thus,  when  early 
in  1962  I  heard  ON4PL  Mobile  on  SO-metres, 
I  naturally  wanted  to  contact  him  and  we  had 
a  pleasant  QSO, 

In  May  of  that  year  I  had  to  go  to  Belgium 
on  a  business  trip,  and  so  I  decided  to  spend 
the  weekend  visiting  ON4PL— Leon  Peters. 
I  had  a  very,  very  pleasant  reception  from  him 
and  his  family  who  entertained  me  with  a 
magnificent  dinner  well  into  the  night  after 
showing  me  all  round  the  district,  particularly 
the  Barrage  of  Eupen  where  he  had  been 
operating  Mobile  when  I  worked  him, 

During  the  course  of  the  evening  we  natur- 
ally discussed  Mobile  operation  and  he  asked 
me  what  I  though  of  the  idea  of  organising 
a  Mobile  Rally  at  Verviers.  He  pointed  out  that 
Venders  was  nnlv  a  few  miles  from  the  Gear- 
man  frontier  and  also  from  the  Dutch  fron- 
tier, so  he  felt  that  one  could  really  organise 
an  International  Mobile  Rally— certainly  it  was 
no  distance  for  the  Dutch  stations  to  come,  or 
lor  the  Germans. 

"Did  I  think  anv  British  stations  would  come 
to  such  a  Rally?*'  I  am  afraid  i  replied  emphat- 
ically "No/*  as,  I  pointed  out,  I  thought  it 
very  unlikely  that  we  would  be  able  to  get  a 
license  to  operate  in  Belgium  because  we  do 
not  grant  reciprocal  licensing  facilities  to  other 
countries.  The  Dutch  and  Germans  would 
probably  be  allowed  to  operate  in  Belgium, 
but  I  could  not  see  the  fun  for  a  lot  of  English 
stations  to  come  over  merely  to  watch. 

After  a  little  pause,  Leon  replied— "But  sup- 
posing I  could  get  you  licenses  to  operate,  do 
you  think  the  British  would  come  then?" 


This  changed  the  picture  entirely  and  I 
enthusiastically  replied— "In  those  circum- 
stances I  cetrainly  think  British  stations  would 
come.** 

And   Here  the  Matter   Rested 

In  the  autumn  of  1962,  I  got  a  letter  from 
Leon  saying  that  he  was  pretty  confident  that 
he  could  arrange  for  the  British  stations  to  be 
permitted  to  operate  on  the  day  of  the  Rally. 
1  am  afraid  that  I  replied  that  I  doubted  ii 
many  British  stations  would  go  to  the  expense 
and  trouble  of  taking  their  cars  across  to  Bel- 
gium to  operate  for  one  day  only.  Naturally, 
Leon  thought  I  was  being  very  greedy  but, 
nevertheless,  with  his  typical  indefatigable 
spirit  he  plunged  once  more  into  the  fray  and 
asked  what  would  be  the  minimum  period 
which  I  thought  would  attract  British  partic* 
ipauts  to  the  Rally,  I  suggested  a  week. 

Towards  the  end  of  1962,  Leon  again  wrote 
that  he  was  now  confident  that  he  could  get 
us  the  licenses  to  operate  in  Belgium  for  about 
a  week,  that  the  date  of  the  Rally  had  been 
fixed  for  the  28th  April  and  that  he  anticipated 
that  he  would  get  the  licenses  from  the  26th 
April  until  the  3rd  May.  This  was  highly  satis- 
factory, I  wrote  back  enthusiastically  welcom- 
ing  the  idea,  and  said  I  would  do  my  best  to 
encourage  a  British  contingent  to  go  to  the 
Rally. 

At    this    stage    I    felt    safe    in    telling    the 
R.S.G.B.,  the  Amateur  Radio  Mobile  Soeietx 
ARRL  and  various  magazines,  with  a  view  to 
giving  the  matter  some  publicity. 

Although  no  firm  details  were  yet  available 
A.R.M.S.  published  the  onnouncement  in  "Mo- 
bile News"  and  said  they  would  give  further 
details  when  they  were  available:  other  Jour- 
nals also  mentioned  it. 
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WIN   THIS 


Pre-Registration   Prize! 


COLLINS   KWM-2 

(Grand    Prize — HolJicrafters  SR — 150) 


•     BIG 

75  Meter  Xmtr.  Hunt  (3980  kc) 

1st  Prize:  Drake  TR-3 
10  Meter  Xmtr.  Hunt  (28.6  mc) 

1st  Prize:  Swan  •  SW240 


CONTESTS 

•  6  Meter  Xmtr.  Hunt  (50.55) 

1st  Prize:  Clegg  Thor 
Other  Prizes  include  a  National  NCX-3 

•  Antennas  •  Accessories  •  Parts 


B-l-G  "D"  HAMBOREE  and  Swapfest 

August    17#    1963    —   Vickery    Park   —    Dallas,    Texas 

Pre- Registration    Closes   August    ISth 

Checks   Payable  to :    Dallas  Amateur  Radio  Club 

Mail    to:    John    Strahan,    916    North    Avon,    Dallas    11,    Texas 


Dear  Sirs:    Enclosed    is   $. 

m     *    U    (I1C  p        ■         MMmmtmmmMmmm. 

AdHress 


($2   Ea* )    for 


Registrations    for    the    BIG    4*D"    Hamboree. 


»      *■      -i      p 


<      * 


State 


ON4PL  co-operating  closely  with  ON4VY, 
President  of  U,B,A.  and  SWL  Julian  Coun- 
haye,  then  put  in  some  magnificent  work  and 
the  whole  matter  was  finalised,  so  that  appli- 
cants from  any  country  could  get  a  Mobile 
Belgian  License  for  this  period  on  application 
being  made  to— ON4VY,  Calls  issued  being  in 
the  ON5  series. 

We  are  indeed  indebted  to  the  tremendous 
work  and  energy  which  these  gentlemen  put  in 
to  the  ope  ration  • 

I  then  did  all  I  could  to  give  the  operation 
the  maximum  publicity.  I  naturally  informed 
the  R.S.G.B.,  through  the  Editor  of  their  Mo- 
bile Column:  I  informed  the  Short  Wave 
Magazine,  and  I  wrote  to  the  ARRL,  CQ  Mag- 
azine and  73  Magazine. 

At  this  stage  no  exact  detailed  information 
was  available  but  I  wanted  to  get  this  first 
International  Mobile  Rally  as  much  publicity 
as  possible. 

Later  on  I  received  copies  of  the  full  details 
of  the  Rally  from  ON4PL  in  French*  I  had  a 
quick  translation  made  and  forwarded  the 
original  French  version  with  the  translation  to 
the  Mobile  Column  of  R.S^G.B.,  A.R.M.S^ 
Short  Wave  Magazine,  CQ  Magazine,  73 
Magazine,  the  Irish  Radio  Transmitters  So- 
ciety}  A.R.R.L.  and  as  many  other  people  as 


USED  EQUIPMENT  - 

GUARANTEED  A-l    CONDITION 


*    #    * 


*  *    * 

•  #    # 


GONSET  G-66  RCVR  (B  in  stock)    $99 

GONSET   12   volt  thin   packs  $14 

GONSET  3  way  pow.  supply  .      $29 

GONSET  G-77A  W/pow.   sup.  6  left  $139 

COLLINS  32V1  $149,  32V2  $199.  B  &  W  5100  $179 
0X1 00  $129.  Vik  "500"  xmtr  $475.  GSB  101  $229 
INVADER  '2000**  $875.  20A  WAfo  $159.  HQ170C  $249 
Many  others  In  stock.  Write  &  ask.  Top  Trade-ins 
Complete  line  of  Antennas  &  Ham  Parts. 

Distributor  for  Collins,   Hammarlmmi,  Jobmon, 
Hailicraffers,  Goni*?,  National,  Drake*  B  &  W. 

Equipment  above  prepaid  in  Continental  U.  S. 

MISSION   HAM  SUPPLIES 

5472   Mission   Blvd.  Riverside,   California 

Phone    (area  code  714)    OV  3-0523 


TV    CAMERA 


$99.50 

and    up 

Basic 
Parts 


Kit 


m&mpmmmm™m**mG*mmmmmxmjumtv»w 


Details— FREE  List  #771 


DENSON   ELECTRONICS  CORP 

Rockville,    Connecticut 
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TERRY 

W9DIA 


GO  TO  6  and  2  METERS  with  CLEGG! 

We'll  make  it  EASY . . .  because  we  want  to  become  the 
biggest  CLEGG  dealer  in  the  entire  country  . . .  therefore 


WE'RE  TRADING 


77 


We  pay  shipping  charges  when  you  order 
Clegg  equipment  without  a  trade-in. 


9-^0  mmi 


r. 


■K 


CLEGG  ZEUS 


'•£»..: 


:r:SV- 


CLEGG  THOR  VI 


$5  DOWN  DELIVERS  ANY  CLEGG  EQUIPMENT  .  ,  . 
LOOK  AT  THESE  LOW  MONTHLY  TERMS 

1  Year   2  Years  3  Years 


Zeus  6  and  2  Meter  Transmitter... S695.00    $63.25    $34.50    524,91 


Interceptor  6  and  2  Meter  Receiver.  473.00     42.83     23.33      17.91 


Clegg  '99er  6  Meter  Transceiver. .  159.95     14.11       7 JO       5.56 


Thor  VI  6  Meter  Transceiver. .....  349.95      31,62      17.25      12.45 

Available  Soon— DC  Supply  for  Clegg  Thor 


cligg  interceptor    I  Model  372  Uw  Pass  Filter 14.95 


v 

r. 


See  our  reconditioned  equipment  listings  in  our  big 
special  ad  on   page  57   of  this  magazine.   .   •   , 

EMPLOYMENT  OPPORTUNITY 

Either  Chicago  or  Milwaukee.  We  need  highly  qualified 
men  to  recondition  ham  gear.  Must  be  tops  and  fully 
experienced*  Excellent  opportunity. 


Steve  W9EAN 


9«eW$i)S 


■ 


myimw* 


AMATEUR 

ELECTRONIC 

SUPPLY 


MILWAUKEE  8,  WIS. 

3832  West  Lisbon  Ave.  •  Phone  We.  3-3262 

Hours:    Monday    and    Friday,   9   A.M.    to   9  P.M. 
Tuesday,  Wednesday  &  Thursday,  9  A,M.  to  5:30  P.M. 

Saturday,  9  A.M.  to  3  P.M. 


CHICAGO  31,  ILL 

6450  Milwaukee  Ave*  ■  Phone:  Ro.  3-1030 

Hours:  Monday,  Wednesday  &  Thurs.,  12  P,M,  to  9  P.M. 

Tuesday   &   Friday,   12  P  M.   to  5t30  P.M. 

Saturday,  9  A.M.  tc  3  P.M. 


ORLANDO,  FLA. 

23  Azalea  Pk.  Shop.  Ctr.  •  Phone  277-8231 

Hours;  Monday,  Tues.,  Thurs.  &  Friday,  1  P.M.  to  9  P.M. 
Wednesday,  1  P.M.  to  5:30  P.M. 
Saturday,    9    A.M.    to  5:00   P.M. 


IMPORTANT*    send  all  Mail  Orders  and  _ 
Inquiries  To:  Terry,  W9DIA  at  our  Milwaukee 
store,  c/o  Department  (7)  ■ 

Get  Our  Quote  Today,  No  Obligation  _ 

Terry;  I  want  to  buy | 

1  have  to  trade —(what's  your  deal?)  - 

i 

and  will   pay   balance 
D  1  Year        □  2  Years        Q  3  Years  I 


STAY   ON   THE    AIR    PLAN 

Not  onfy  will  I  give  you  a  terrjftc  trade-in  allow- 
ance?, but  you  can  keep  your  equipment  wnfil  you 
receive    your    shipment. 


Ship  Me:  _ 

I   enclose   $. 

P  C.O.D, 
(10%depasil 

If  ordering  on  terms,  please   fist  following  infor-  u 
motion   on    separate  sheet  and   enclose  with   this 
order:    Name,    address,    age,    married?    children?  ■ 
Employed   by?   Salary?    How    long?   Own   or   Rent  - 
Home?  To  whom  renting?  or  buying  from?  Wife 
employed?    Own    car?— who    buying    from?    Three 
to  five  c  red  ft  references.  The  more  information  you  m 
give,  the  faster  we  can  approve  your  credit. 


EVEN  IF  YOU'RE  NOT  ORDERING 
TODAY,  SEND  ABOVE  INFORMA- 
TION FOR  ATTRACTIVE  CREDTT  CARD 


I 
i 


NAME  _ 
ADDRESS 


U 


CITY 

]  Check  for  latest  reconditioned   bulletin. 


STATE 


i 
i 
i 


j 


I  could  think  of,  while  also  discussing  it  freely 
over  the  air. 

As  soon  as  it  became  clear  that  our  opera- 
tions in  Belgium  would  be  permitted,  we  de- 
cided to  try  and  get  Licenses  in  other  coun- 
tries also. 

I  wrote  to  Austria  and  received  a  very  polite 
letter  informing  me  that  the  Austrian  regula- 
tions only  permitted  the  issue  of  temporary 
Austrian  licences  to  citizens  of  countries  who 
granted  similar  facilities  to  Austrian  nationals. 
They  pointed  out  that  no  reciprocal  agreement 
had  been  signed  with  Britain  but  added  that 
if  I  could  show  in  practice  this  facility*  was 
available  even  without  an  official  agreement 
being  in  existence  they  would  still  be  prepared 
to  grant  me  a  temporary  licence.  Unfortu- 
nately, of  course,  this  facility  is  not  available 
and,  therefore,  no  Austrian  licence  was  ob- 
tained. 

Others  made  application  for  German  licences 
and  these  were  also  not  forthcoming. 

I  wrote  to  the  Secretary-General  of  R.E.F. 
in  France  on  the  same  basis  and  received  again 
a  very  polite  reply  that  since  no  agreement 
existed  between  Britain  and  France  no  licence 
could  be  granted  to  a  British  Subject  He 
added,  that  in  the  event  of  such  a  proposal 
being  put  forward  by  Britain  he  had  little 
doubt  that  the  French  Government  would  be 
prepared  to  grant  licences  to  British  Subjects 
on  a  reciprocal  basis. 

Meanwhile,  the  Secretary  of  A.R.M.S.. 
G3FPK,  had  got  into  contact  with  PA0ZD 
and  discussed  the  question  of  obtaining  a 
Dutch  licence  in  connection  with  the  Verviers 
Rally.  The  suggestion  was  made  that  a  block 
application  should  be  made  officially  by 
A.R.M.S.,  through  PA0ZD,  to  the  Dutch 
authorities.  This,  accordingly,  was  undertaken 
by  A.R.M.S.  who  submitted  the  names,  Call 
signs,  etc.  of  all  British  Amateurs  who  wished 
to  try  and  obtain  Dutch  licences,  together  with 
photostatic  copies  of  the  British  licences. 

This  was  the  first  time  that  A.R.M.S.  has 
dealt  officially  with  a  Government  Department, 
and  all  Members  of  the  A.R.M.S,  were  natur- 
ally very  interested  to  see  whether  this  new 
departure  of  a  joint  application  made  by 
A.R.M.S.  would  bear  fruit. 

We  are  much  indebted  to  Dr.  Ten  Herkeh 
PA0ZD,  for  his  efforts  in  this  connection  which 
resulted  in  our  obtaining  temporary  Mobile 
licences  to  operate  in  the  Netherlands  from 
the  20th  April  until  the  5th  May. 

We  were  allotted  the  special  Call  Sign  of 
PA9   followed    bv   the   same   letters    as   those 

0 

which  follow  the  figure  in  our  own  Call  Sign. 


One  of  the  80  metre  capacity  hats 

So,  all  was  set  for  the  Operation  ON5  and 
PA9!  ! 

The   Event    Itself 

Now  that  we  had  licences  to  operate  in  Bel- 
gium and  Holland,  I  was  not  going  to  waste 
any  time. 

On  (he  evening  of  the  20th  April  I  flew  over 
to  Holland j  using  the  air  ferry  service  from 
Southend  to  Rotterdam.  Unfortunately,  I 
could  not  get  an  earlier  plane  and  we  landed 
in  Rotterdam  in  the  evening*  I  had  selected  a 
quiet  hotel  in  the  North  of  Holland— The  Hotel 
Bellevue  at  Egmond-Aan-Zee,  and  had  re- 
served rooms  in  advance.  This  was  important 
because  normally  this  is  the  Dutch  Bulb  Sea- 
son and  the  hotels  in  Holland,  particularly 
Rotterdam  and  Amsterdam,  are  very  full  at 
this  time  of  year. 

We  arrived  on  the  evening  of  the  20th  April 
and  went  on  the  air,  but  without  much  success 
that  evening.  We  operated  intermittently  from 
then  on  throughout  the  period. 

The  first  weekend,  the  20th  and  2 1st,  was 
verv  difficult  because  of  the  R.E.F.  Contest. 
Nevertheless,  we  did  achieve  some  entertain- 
ing contacts;  On  Monday  I  worked  a  couple 
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DL1KN  with  hat 

of  VKs.  We  operated  around  northern  Holland, 

drove  over  the  dyke  which  has  been  built 
across  the  north  of  what  was  once  the  Zuider 
Zee,  and  now  called  the  "Ijselmeer," 

The  operation  was  interrupted  for  a  couple 
of  days  while  we  went  to  Brussels  on  a  busi- 
ness visit  and  the  Belgium  licence  had  not  yet 
become  effective. 

We  had  the  opportunity  while  in  Brussels 
of  making  the  acquaintance  of  ON4VY,  the 
President  of  U.B.A.  (the  Belgian  National  As- 
sociation) who  had  put  in  such  tremendous 
work  to  obtain  the  Belgian  Licenses  for  us,  I 
was  delighted  to  have  the  opportunity  to  meet 
Rene  and  his  wife.  Unfortunately,  they  could 
not  dine  with  me  that  evening  as  they  Lad 
other  arrangements  but  they  showed  us  a  de- 
lightful little  restaurant  in  Brussels  where  we 
had  one  of  the  most  outstanding  meals  of  the 
trip.  Rene  also  showed  us  the  official  Station 
of  U.BA,  which  is  situated  in  the  headquarters 
of  the  Red  Cross  Society,  with  a  magnificent 
view  from  the  roof  of  the  building. 

On  the  morning  of  Friday,  the  26th  April, 
we  moved  off  from  Brussels  and  made  a  num- 
ber of  contacts,  including  some  very  enter- 
taining ones  while  moving  fast  down  the  road 
from  Brussels  to  Namur.  I  knew  of  a  spot  with 
a  magnificent  view  over  the  River  Meuse 
which  I  had  visited  the  year  before  and  which 
seemed  to  me  to  be  a  very  good  location  to  do 
some  more  transmitting.  This  spot  is  about 
half  way  between  Namur  and  Dinant  high  up 
on  a  ridge  above  the  little  town  of  Profonde- 
ville. 

The  weather  was  now  somewhat  misty  and 
we  did  not  have  much  of  a  view  "optically" 
but  we  did  have  quite  a  good  view  from  a 
radio  point  of  view,  and  work  9Q5  and  5N2 
as  well  as  a  number  of  European  stations. 
From  here  we  went  on  to  Verviers.  We  wanted 
to  arrive  early  in  order  to  meet  everyone  on  the 
day  before  the  Rally. 


On  Saturday,  the  27th ,  we  worked  a  bit  of 
DX  before  breakfast,  and  were  very  glad  to 
hook  up  with  my  very  good  friend,  CN8BB, 
Roger  Davize  of  Marrakech,  He  had,  by  the 
way,  been  my  first  contact  with  a  Call  of 
PA9BID/M,  so  I  was  very  glad  to  work  him 
from  ON5ZE/Mobile. 

We  joined  Leon  Peters,  ON4PL,  during  the 
morning,  went  for  a  tour  of  die  town  and  ar- 
ranged to  lunch  with  his  XYL,  but  just  as  we 
were  returning  to  lunch  we  gave  a  CQ  Call 
and  another  ON5/Mobile  in  Verviers  came 
back  to  us.  He  was  one  of  the  American  con- 
tingent from  Germany  who  had  arrived  early. 
We  found  his  QTH  and  immediately  drove  to 
meet  him.  He  was  DL4HU;  he  was  on  his 
own  and  we  took  him  along  to  the  house  of 
ON4PL,  Unfortunately,  he  had  already  had 
lunch  but  he  sat  and  watched  us  consume  an 
excellent  lunch  with  ON4PL  and  his  wife. 

In  the  afternoon  we  went  for  a  run  and  met 
all  the  local  radio  amateurs  in  the  Verviers 
area  as  well  as  the  SWLs  who  had  put  in  a 
tremendous  amount  of  work  organising  the 
Rally. 

Saturday  had  been  brillantly  fine  and  sunny, 
and  we  all  listened  with  interest  to  the  weather 
forecast  which  promised  the  same  weather  for 
the  Sunday,  after  clearance  of  early  morning 
mist.  The  only  part  of  this  forecast  which 
proved  accurate  was  the  early  morning  mist. 
We  woke  on  the  Sunday  to  find  the  mist  cov- 
ering the  whole  countryside:  it  never  cleared. 
The  mist  developed  into  a  drizzle,  and  the 
drizzle  became  a  downpour:  the  weather  got 
worse  and  worse* 

The  actual  Contest  for  the  Rally  took  place 
from  8-11  o'clock  in  the  morning  when  all  the 
Mobile  stations  worked  the  static  stations  in 
the  Verviers  area  as  well  as  any  other  Mobile 
stations.  One  was  allowed  to  contact  each  of 
the  fixed  stations  once  every  25  kilometres. 
Activity  took  place  on  80-meters  and  2-metres. 
I  myself  operated  on  80-metres.  Soon  the  80- 
metre  Band  was  fairly  crowded,  particularly 
at  the  low  end  around  3.6  megacycles  which, 
by  the  way,  is  where  the  Belgian  80-metre 
operators  congregate.  The  Mobiles  were  either 
approaching  Verviers  from  a  distance  or,  in 
most  cases,  cruising  round  and  round  Verviers 
in  circles,  making  the  maximum  number  of 
contacts,  and  at  11  o'clock  all  the  Mobiles  con- 
centrated at  the  Park  de  la  Tourelle  in  Verviers. 

Many  countries  were  represented  besides 
the  Belgians,  There  were  representatives  from 
France,  Germany  (both  German  nationals  and 
Americans  and  British  operators  from  Ger- 
many), Holland  and  Britain*  The  British  con- 


42 


73   MAGAZINE 


tingent   was   quite  numerous,   numbering   be- 
tween 17  and  20  Mobile  vehicles. 

The  amazing  array  of  2-metre  Antennas 
which  were  seen  was  one  of  the  features.  3 
and  4-element  2-metre  beams  were  quite  usual 
amongst  the  2-metre  Mobile  contingent  usually 
mounted  on  the  roofs  of  their  cars,  while  the 
80-metre  Mobiles  had  all  sizes  of  capacity  hats, 
loading  coils,  etc. 

The  instructions  for  the  Rally  had  suggested 
a  picnic  lunch,  and  this  we  had  prepared  but, 
unfortunately*  the  drizzle  had  by  now  become 
a  downpour  making  the  picnic  somewhat  diffi- 
cult, and  most  of  the  operators  decided  to  eat 
in  the  Verviers  Hotels  and  Restaurants. 

After  lunch,  the  Rally  organisers  had  pre- 
pared a  tour  of  the  district  starting  at  Verviers 
and  ending  at  the  Barrage  of  Eupen,  A  detailed 
route  card  in  the  form  of  a  questionnaire,  ask- 
ing such  questions  as  the  type  of  Antennas 
seen  on  various  houses,  the  lengths  of  certain 
long  wires  which  were  passed,  the  age  of  var- 
ious village  pumpSj  was  designed  to  show  us 
the  most  attractive  parts  of  the  district.  Un- 
fortunately, the  weather  was  so  much  against 
this,  the  visibility  was  becoming  worse  and 
the  rain  continued,  that  many  operators  in- 
cluding myself,  got  lost  early  in  the  route  and 
decided  to  make  straight  for  the  Barrage  of 
Eupen.  Here  a  large  restaurant  with  magnifi- 
cent parking  accommodation  was  available, 
and  we  used  the  refreshment  facilities.  The 
Rally  organisers  had  arranged  a  seperate  room 
and  here  we  all  assembled  for  the  prize-giving. 
The  people  of  Verviers  had  been  most  gener- 
ous and  an  enormous  number  of  magnificent 
prizes  were  offered  by  the  people  of  Verviers 
and  tha  Rally  organisers. 

One  prize  was  offered  from  America— a  Mo- 
biliers  Microphone— by  W80VJ. 

So  ended  the  Rally  itself  which  had  been 
a  most  enjoyable  experience  despite  the  efforts 
of  the  weather  to  spoil  it. 

I  had  the  pleasure  that  evening  of  having 


One    of    the    cars    with    2    and    SO    metre 
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ELEMENTS  METERS 

Another  outstanding  6  meter  beam  by  Cush  Craft. 
Elements  are  full  size  W  .058  wall  aluminum 
tubing.  Boom  is  20'  x  XW  ,058  wall  aluminum 
tubing.  Mast  support  is  6"  x  6"  formed  aluminum 
plate  with  2"  u  bolts*  Alf  parts  are  marked  for 
quick,  neat  assembly,  without  special  tools.  Weighs 
only  17  lbs.  P  reassembled  "Reddi  Match"  provides 
direct  52  ohm  feed,  and  1  to  1  SWR.  FORWARD 
GAIN  11.2  db  FRONT  TO  SACK  RATIO  20  db. 
Buy  CUSH  CRAFT  for  more  Solid  Value  and 
Performance. 


WIDE  SPACED 


*** 
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DEL  NO.  A50-6 


$32.50  net 


Hf 


THE    BIG    WHEEL 

Horizontally     polarized,     omnidirectional     gain     antenna     fea- 
tures   low-Q,    forge    captures ;  area,    ease    of    marching    and 

improved    band    width*    2    and    4    stack  models    available 

Model    ABW-426— i     bay,    ffl    meter  j(E8#i 

Model    ABW-220—  1    bay,    1 14    meter  f  0*5 

Model   ABW-T44— 1    bay,   2    meter  12.95 


... 


*: 


VHF  BEAMS 

Rugged,     lightweight,     and     real      performers^     Booms,     Vf 
diameter    aluminum    tubing    elements    3/ 16"    diameter    afu- 

;:mmum    rod    preassembled    on     booms.     Transformer    dtpole 
or    Reddi    Match.    Duaf    and    Quod    Arrays    available. 
Model    A144-H— 11    element,    2    meter,    boom    12'         $12.75 
Model    A 1 44-  7 —  7^eteroenrj::  2    meter/ boom    &'  0.85 

Model    A220-H—M     element,     VA    meter,    boom    8,5'     99$ 

iModel    A430~!l — ?!    element,    3£    meter,    boom    5'  0JTS 

6   METER    BEAMS 

Full  size,  wide  spaced,  booms  114"  and  Wntf  dfameter> 
ejemenrs  W  diameter  aluminum  tubing.  Reddi  Match  for 
direct  52  ohm  feed  1:1  SWfc 
;  Model  A30-3— 5  ;#l«ft?ient/  6  meter,  boom  6* 
IhMode!  AS&f5^-5  element,  6  meter,  boom  12' 
Model  A5Q-6—-6  elememy  6  meter,  boom  20' 
Model    A50-10— ~10    element,    6    meter,    boom    24' 


$13. 95 


32.50 

49,50 

el   A5Q-3P^-Porfabie  3  element,    50"  x   4"  folded    10.95 


VHF   MOBILE   HAIOS 


!i 


iminum    con$tructiort|::: machined    hardware;    Reddi    Match 

for    52    or    72    ohm    direct    feed*    2    meter,    i>w\  hajo    two 
bands    one    52    ohm    feed    tins.       ;; 

Model    AM-2M— 2   meter,   with   most.         ?  $8.70 

Model   AM-22--2   m eteiij: \\\ stacked '&  Complete  14,9i$ 

Model    AM-6M—0    merer,    with    mast,  12,50 

Mode!    AM-26—6   and  „£r  diml    halo,    with:mast  ::::..     17;4S 


VHF    COLI NEAR    ARRAYS 

MLightvveight  mechanically  .balanced    VHF    antenna 

Ex t  rem  Ty    high    paw e r    gcti ri,    major    fr Ont    to be,    low 
l^nd    brood    bond    coverage;     low    aogfe    of    radiation 
Jorge    cajm^r*    area.    32   WSm&M:  Element   arrays    aval 
:  Model   CL-1  fcV — 2    meteiy  16  element   colinear 
;;Mpdel    Ctr-216—  VA    meter,    16    element    coll neor>- 
:  Model    CI f41^r?4    meter,    16    element    cofinear 
•  MooM::;£l-M5^ynjy^  stub  ■  matches; IN 

300   ohm    16   element   antenna*  fo  300,   52;  or 
72  ohm  feed  fine*. 


SWR, 
ancl 

(able. 

00 

12.*$ 

4,7*; 


0N4PL   at   the   mike   with   0N4VY   behind 

Mr.  Rene  Yunmuysen,  ON4VY,  and  his  XYL, 
Leon  Peters,  ON4PL,  and  his  wife,  Vic  Fris- 
bee,  G3KVF,  (who  also  had  an  ON5  Call) 
and  his  wife  and  daughter,  to  dinner  at  Tiege- 
iez-Spa,  and  we  were  able  once  again  to  thank 
ON4PL  and  ON4VY  for  their  tremendous  as- 
sistance in  this  matter.  I  am  glad  to  say  both 
have  been  made  Honorary  Members  of  the 
A.R.M.S. 

We  sincerely  hope  that  the  Rally  organisers 
will  see  fit  to  repeat  this  performance  on  an- 
other year. 

Although  the  Rally  itself  was  now  over,  the 
Licenses,  thanks  to  the  generosity  of  the  Bel- 
gian and  Dutch  postal  administrations,  still 
continued,  and  these  I  did  not  intend  to  waste, 

I  had  a  business  visit  to  make  in  Luxem- 
bourg but,  unfortunately,  the  authorities  in 
Luxembourg  had  not  prepared  to  grant  Mobile 
Licences.  We,  therefore,  made  our  visit  to 
Luxembourg  as  short  as  possible,  and  returned 
to  Belgium  to  continue  our  operations.  We  con- 
tinued to  Northern  Belgium  and  then  into  Hol- 
land, and  the  operations  from  ONSZE/Mobile 
and  PA9BID/Mobile  did  not  finish  until  the 
evening  of  the  5th  May  when  I  got  the  car  air 
ferry  back  from  Rotterdam  to  Southend. 

Not  only  did  we  enjoy  working  from  a  dif- 
ferent country  and  also  working  some  quite 
entertaining  DX,  including  PY7AKW  in  Fer- 
nando Noronha,  and  an  aeronautical  Mobile, 
K1SDS/AM,  but  perhaps  one  of  the  most 
pleasurable  parts  of  the  whole  operation  was 
contacting  and  meeting  personally  the  radio 
amateurs  of  Belgium  and  Holland. 

Besides  the  Belgian  amateurs  whom  I  have 
mentioned  earlier,  we  also  had  the  pleasure 
of  meeting  a  number  of  amateurs  from  the 
Netherlands,  PA0CS  talked  me  in  to  his  QTH 


in  the  Hague  from  Lisse  on  80-metres,  and  we 
very  much  enjoyed  the  visit  to  his  shack  where 
we  met  his  family  and  went  to  lunch  at 
Scheveningen. 

Dr.  Hans  Ten  Herkel  who  had  succeeded 
in  obtaining  the  Licences  for  us  in  the  Nether- 
lands was  not  in  the  Hague  himself  at  that 
time,  but,  fortunately,  we  were  able  to  meet 
him  later  when  he  joined  us  in  Rotterdam,  and 
we  very  much  enjoyed  the  visit. 

Both  PA0CS,  Kees  de  Bruijn,  and  PA0ZD, 
Hans  Ten  Herkel,  are  coming  to  the  Sideband 
Dinner.  I  am  glad  to  say  that  Dr.  Hans  Ten 
Herkel  has  also  been  made  an  Honorary  Mem- 
ber of  the  A.R.M.S. 

To  round  off  my  visit  I  returned  to  Egmond- 
Aan-Zee,  and  here  again  I  met  more  local 
amateurs, 

PA0JKO  who  only  works  on  2-metres  saw 
my  aerial  and  invited  me  to  his  shack  where 

1  met  his  wife  and  saw  his  charming  home. 

I  also  heard  PA0UX  who  lives  in  Alkmaar, 
and  I  also  had  the  pleasure  of  visiting  him  and 
his  wife. 

So  ended  a  memorable  and  most  enjoyable 

2  weeks    operation   with   new   Call    Signs    in 
countries  where  we  had  never  operated  before. 

.  .  .  G3BID 


Letters 


Dear  Wayne: 

Being  a  new  reader  of  73,  I  just  ran  across  this  Double 
Sideband  article.  Without  getting  into  personalities  and  it 
is  a  little  hard  not  to  do,  I  would  like  to  point  out  just 
one  discrepancy.  As  a  writer  you  know  how  easily  it  is  to 
slant  the  arguments  the  way  the  writer  feels,  quote  out- of 
context  and  etc.  A  good  portion  of  the  "gain"  of  DSB 
over  SSB  was  supposed  to  be  obtained  by  processing  the 
speech  input,  i.e.  clipping,  compressors  and  etc*,  some- 
thing the  supposedly  can  not  be  done  with  SSB  !  Bell  Labs 
apparently  never  heard  of  this  **fact!r  as  there  are  thou- 
sands of  phone  calls  going  on  over  compressed  SSB  this 
minute !  Wes  Schum,  W9DYV  told  me  a  number  of 
years  ago  he  had  heard  of  this  *'fact,p  hut  that  it  was 
like  the  bumble  bee  who  didn't  know  be  wasn't  able  to 
fly.  So  Wes  put  a  very  nice  dipper-limit er  in  his  100 V- 
200V  transmitters.  I  could  also  mention  the  thousands  of 
Collins  SSB  transmitters  in  amateur,  commercial  and  mili- 
tary service  with  their  AI-C  which  gives  10-15  DB  of 
compression  or  adds  that  much  to  the  signal  however  you 
want  to  look  at  it.  I  always  like  to  advocate  ALC  when 
I  get  a  chance  because  I  know  how  easy  it  is  to  drive 
the  average  ham  SSB  transmitter  into  Hat  topping  and 
distortion  without  it.  It  is  very  easy  to  add  to  many 
transmitters  in  use  with  only  a  few  parts  and  no  adjust* 
ments.  This  would  be  a  good  kit  for  you  to  handle.  Speak- 
ing of  your  kits,  I  think  it  is  a  most  excellent  idea.  It 
impossible  to  find  all  the  parts  to  build  even  the  simplest 
project  except  in  maybe  3  or  4  major  centers  in  the  coun- 
try. Maybe  this  will  promote  a  little  more  home  construc- 
tion, There  arc  too  many  plug-in  appliance  operators  now. 
I  wish  you  lots  of  success.  And  don't  let  me  forget  to  con- 
gratulate you  and  the  XYL  on  the  new  arrival- 
Wayne  W.  Cooper,   K4ZZV/W6EWC 
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I  M  Six  ™C  Model  SBT'1K'  1KW  SSB/AM  transmitters  installed  at  B.  C. 

•  •  •  I  111  Telephone  Company's  Vancouver  radio  station  have  added  SSB/AM  facil* 

VANCOUVER 


British 
Columbia 


ities  for  the  world's  largest  ship-to-shore  radio  net- 
work. The  telephone  Company's  D.  J.  Morrill,  radio 
maintenance  supervisor,  tunes  a  transmitter  while  A.  W.  DeBeck,  radio 
services  supervisor,  watches.  This  equipment  was  provided  through 
TMC  (Canada)  Ltd.  Further  information  of  this  and  similar  instal- 
lations is  available  from  the  Director  of  Engineering  Services. 
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THE    TECHNICAL    MATERIEL    CORPORATION 


AMARONECK,    NEW   YORK 
mnd  SubiiditrUi 
OTTAWA,  CANADA      •     ALEXANDRIA,  VIRGINIA     •      GARLAND.  TEXAS     *      LA  MESAt  CALIFORNIA 

SAN   LUIS  OBISPO,  CALIFORNIA     •     LUZERN,  SWITZERLAND  •      POMPANO  BEACH,   FLORIDA 


MUNtl 


a  cardboard  mailing-tube 


R  F  Wattmeter 


Bob   Boird   W7CSD 


Hams  since  the  year  one  have  been  con- 
necting light  bulbs  up  to  the  transmitter  and 
giving  them  the  old  eye-ball.  "Yup  it  looks 
like  the  rig  is  puting  out  about  100  watts"  youll 
hear  them  say.  When  you  get  right  down  to  it 
the  light  bulb  isn't  such  a  bad  idea.  But  the 
eye-balling  leaves  much  to  be  desired  unless 
you  just  like  to  kid  yourself.  Here's  a  way  to 
get  a  little  bit  of  accuracy  out  of  the  old 
light  bulb. 

AH  you  need  is  a  light  bulb,  a  photographic 
exposure  meter,  and  something  to  cover  the 
two  up  with.  The  illustrations  show  what  this 
writer  came  up  with.  In  our  case  we  used  a 
200  watt  light  bulb  and  a  very  old  exposure 
meter  that  had  been  lying  around  a  long 
time.  If  your  rig  is  smaller  and  you  have  a 
brand  new  exposure  meter,  possibly  a  50  watt 
light  bulb  and  a  shoe  box  will  do  as  well.  A 
little  bit  of  trial  and  error  is  in  order. 

Once  you  have  the  right  combination  of 
light  bulb  and  length  to  go  with  your  rig  and 
exposure  meter  the  meter  can  be  calibrated  in 
watts.  This  is  done  simply  by  connecting  the 
bulb  thru  a  wattmeter  (or  volt  and  ammeter) 
to  a  variac  or  other  adjustable  voltage  source. 
Adjust  the  voltage  to  minimum  reading  on  the 
exposure  meter  and  read  the  wattmeter.  Ad- 
just again  for  slightly  greater  readings  and  so 
on  until  you  arrive  at  full  voltage.  Plot  watts 
vs.  exposure  meter  reading  on  a  piece  of  graph 
paper  and  you  are  in  business.  When  the  light 
bulb  is  connected  to  the  transmitter  the  de- 
gree of  brilliance  will  now  register  on  the  ex~ 
posure  meter  and  you  can  transpose  on  your 


graph  and   get   a  resonably  accurate   reading 
in  watts* 

The  model  pictured  uses  a  22  inch  mailing 
tube  about  three  inches  in  diameter  inside. 
The  light  socket  is  mounted  on  a  piece  of  wood 
jigsawed  to  just  fit  inside  the  mailing  tube.  This 
assembly  is  backed  up  with  a  rectangular  piece 
of  masonite  on  the  end.  The  next  problem  was 
to  find  a  satisfactory  end  that  could  have  a 
windowfor  the  exposure  meter  cut  in  it.  It  just 
happened  that  the  oil  can  appearing  in  the 
illustration  made  a  perfect  fit  after  the  rim 
was  removed  with  a  pair  of  tin  snips.  It  might 
be  in  order  to  note  that  Royal  Triton  oil  cans 
are  made  of  aluminum,  in  case  you  have  need 
for  aluminum  shielding  for  other  purposes.  In 
this  case  a  fruit  can  of  the  proper  size  would 
have  done  just  as  well  The  standard  support- 
ing the  assembly  was  strictly  an  afterthought, 
You  could  use  a  stack  of  books  or  anything 
else  convenient.  Sloping  the  tube  does  make 
for  easier  reading  of  the  meter  and  in  our  case 
the  meter  would  stay  in  place  due  to  its  own 
weight  when  the  tube  was  in  the  sloped  posi^ 
tion. 

.  .  .  W7CSD 


Transceiving 
Complicated 


Larry    Levy  WA2INM/1 
Marlboro  College 
Marlboro,     Vermont 

I  have  just  finished  reading  an  article  bv 
Dean  Cupp  W4JKL  (73,  Nov.  1962,  p,  65) 
about  transceiving,  and  would  like  to  expand 
somewhat  upon  some  of  his  ideas.  To  start 
with,  most  transceivers  in  use  use  a  4  pdt 
switch  or  relay  for  function  switching.  One 
pole  switches  the  audio,  another  the  speaker, 
another  the  B  supply,  and  the  fourth  the 
antenna,  This  can  be  simplified  somewhat, 
so  the  function  switching  can  be  accomplished 
with  a  dpdt  switch.  With  the  proper  circuitry, 
B  supply  switching  can  be  eliminated,  as  well 
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as  antenna  switching,  leaving  speaker  and  au- 
dio input.  Referring  to  Figl,  the  antenna  is 
connected  to  the  transmitter  tank  circuit  only, 
A  small  condenser  is  connected  between  the 
plate  side  of  the  final  tank  circuit  and  the  re- 
ceiver input,  on  the  assumption  that  if  the 
tank  is  timed  to  match  impedance  to  the  trans- 
mitter, it  will  also  do  a  reasonably  good  job 


ANTENNA 


TRANSMITTER 


R.F  AMPLIFIER 


TO  MIXER 


MODULATOR 


Tl  -TRANSCEIVER   TYPE    MODULATION    TRANSFORMER 

FIGURE      f 


for  the  receiver.  In  practice,  this  works  quite 
well.  We  have  now  eliminated  one  pole  of  the 
switch.  Read  on,  and  you  will  see  what  other 
foul  and  devious  means  are  used  to  eliminate 
the  other.  The  negative  bias  of  the  final  ampli- 
fier is  used  to  bias  the  rf  amplifier  and  mixer 
to  cutoff  during  transmit,  as  described  in 
W4JKL's  article.  The  cathodes  of  the  trans- 
mitter tubes  are  connected  together  and  wired 
to  one  side  of  one  of  the  poles  on  the  switch. 
The  center  contact  is  grounded,  and  the  other 
side  is  connected  to  the  speaker  return.  At 
this  point,  all  of  the  necessary  control  functions 
are  accounted  for,  with  the  exception  of  the 
audio  input  switching,  for  which  the  other 
pole  of  the  switch  is  used.  By  using  these 
methods,  the  number  of  switch  poles  has 
been  reduced  from  4  to  2  while  performing 
the  same  functions.  This  should  make  it  pos- 
sible to  use  inexpensive  dpdt  relays  for  PTT 
control  of  compact  transceivers,  where  two  of 
these  relays  occupy  too  much  space,  and  a 
4pd.t  relay  is  too  expensive.  Lf  PTT  is  not  de- 
sired, the  TR  switch  can  be  a  dpdt  switch 
mounted  on  the  front  panel.  Alright  you've 
wasted  enough  time  reading  cacography  like 
this,  so  drag  out  your  soldering  gun  and 
start  building.  .  .  .  WA2INM 
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TERRY  W9DIA 


ONLY  $1317 

a   month  —  with 

just    $500    DOWN 
delivers  a   NEW 


NATIONAL 


NCX-3 

Transceiver 
for 

80-40-20 


•1 


3   Years  to  pay! 


Get  Terry's  Terrific  Trade-in  Deal! 

Monthly 
Payments 
after  $5.00  down 
Price  (3  years) 
.      $369.95  $13  J  7 
110.00  3.79 
119.95  4.15 


Model 
NCX-3 
NCXA 
NCXD 


Type 

Transceiver 
AC   Supply 
DC   Supply 


■  ■  ■  ■  '  • 


All  other  Notional  equipment  also  in  stock 
EZ  terms  apply. 


same 


We  have  Complete  National  Line  in  Stock  at 
A*E.S,  Any  item  con  be  purchased  for  $5  down; 
up  to  3  years  to  pay.  Order  today — Just  send 
$5.00 — tell  us  how   much  time  you   need   to   pay. 

STAY  ON  THE  AIR  PLAN— f  will  give  you  a  good  trade-in  allow- 
ance for  your  old  equipment,  and  you  can  use  it  until  you  got  my 
shipment.   Then  tend  me  your  trade-in. 


AMATEUR 
ELECTRONIC 


SUPPLY 


I1 

I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
l 
I 
l 
I 


3832  West  Lisbon  Avenue 
MILWAUKEE  8,  WISCONSIN  •  WEst  3-3262 

VISIT  OR  PHONE-do  not  write-our  branch  stores 
(they  have  no  mail  order  facilities) 

CHICAGO  31.    ILL.  I  ORLANDO.   FLORIDA 

6450  Milwaukee  Ave.  23  Azalea  Park  Sh.  Center 

ROdfiey  3-1030  Phone  227-S23I 

IMPORTANT!  Be  sure  to  send  all  mail  orders 
and   inquiries   to   MILWAUKEE   STORE 

3£32   WEST    LISBON   AVENUE,    MILWAUKEE  8.    WISC. 


Dept,  7 
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August   Forecast 

Good:    1-5,    13-19,   23-25 

Fair:  6-9,   12,  20,  22,  27-28,  31 

Bad:   10-11,  21,  28-30 

Es:   1-2,   13-15,   18-19,  25*26 

Es    means    the    possibility    of    a    high 
MUF  and/or  freak  conditions. 


Items  of    Interest 

L  We  are  presently  about  one  year 
from  the  minimum  portion  of  the 
11  year  sunspot  cycle*  Monthly 
average  sunspot  numbers  this 
year  have  been  January  19,  Feb- 
ruary 23 ,  March  17,  April  30. 
May  is  also  showing  an  increase 
over  March  but  this  is  temporary 
and  the  numbers  should  fall 
again.  The  last  year  comparable 
to  the  present  was  1953  preced- 
ing the  low  of  1954.  In  1954  the 
sun  was  nearly  bare  of  spots  for 
the  first  six  months, 

2*  The  useful  frequencies  of  1963 
are  almost  identical  to  what  they 
were  in  1953  and  signal  qualities 
also  show  the  same  pattern.  At 
this  portion  of  the  11  year  cycle, 
the  Winters  are  bad  and  the  Sum- 
mers axe  quite  good. 

J.  H.  Nelson 
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New  from  Gonset 


LITY  TRANSISTORIZED  SSB 


that  is 


ULTRA-COMPACT  •  LIGHT  WEIGHT  •  lOW  ill  COSl 


Gonset  has  scored  a  breakthrough  with  the  new  "Sidewinder"— a  2  meter  SSB, 
AM  and  CW  transceiver  that  combines  technical  excellence  with  contemporary 
design  and  compact,  sturdy  construction. 

The  Gonset  "Sidewinder"  provides  coverage  of  the  entire  2  meter  band  in  four 
segments  1  Mc  wide.  It  has  built-in  VFO  and  the  receiver  is  completely  tran- 
sistorized. There  are  a  total  of  21  transistors,  6  diodes  and  three  tubes  in  the 
"Sidewinder"  which  operates  on  either  SSB,  AM  or  CW, 

The  power  supply  is  designed  for  snap-on  back  or  remote  installation  and  is 
available  either  as  a  kit  or  a  wired  and  tested  unit. 

CHECK  THESE  DELUXE  FEATURES  AT  YOUR  LOCAL  DISTRIBUTOR! 

*  Receiver  and  transmitter  utilize  dual  conversion.  *  Designed  for  mobile  and  fixed  station  operation.  •  Illumi- 
nated dial  and  "S"  meter  •  High  voltage  power  supply  is  used  only  in  transmit  mode.  •  Highly  Stabilized  VFO. 

•  Crystal  lattice  filter  for  both  receiver  and  transmitter,  •  20  watts  PEP  input  SSB,  6  watts  input  AM,  20  watts 
input  CW. 


Transceiver:  8%"  wide,  4%"  high,  7"  deep. 
Weight:  7  lbs.40  oz.  Amateur  net  price  $349.95 


Power  supply:  8%"  wide,  4%"  high,  5Vz"  deep. 
Weight:  11  lbs.-2  oz.      Amateur  net  price— kit  $39*95 

Wired  and  tested  unit  $49.95 


The  new  Gonset  "Sidewinder"  SSB  Transceiver  will  be  on  display  at  your  local  dis- 
tributor's  in  August 

G-OISTSET 


DIVISION    Of   YOUNG    SPRING    &    tfr»HE   CORPORATION 
80  J       SOUTH      MAIM      STREET.       BURBANK        CALIFORNIA 
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A  Tubeless,  General  Purpose 

/ 

Power  Supply 


Howard  S.   Pyle  W70E 
3434-74th  Ave.,   S.E. 
Mercer    Island,  Wash, 


How  often  have  you  wished  for  a  source  of 
ac/dc  voltage  on  your  work  bench  for  tube 
filaments,  relays,  vacuum  tube  plate  circuits 
and  similar  applications?  Many  times,  no  doubt. 
And  if  such  a  supply  is  adapted  to  powering 
ham  transmitters,  VFO's,  receivers,  modulator 
units  and  such  as  well  as  having  various  appli- 
cations in  hi-fi /stereo  work,  audio  amplifiers  for 
sound  systems  and  a  variety  of  electronic 
devices,  you  have  a  pretty  flexible  and  con- 
\  enient   "power-house/* 

Conventionally,  any  versatile  power  supply 
unit  which  provides  voltages  as  above,  will 
pretty  well  fill  the  bill;  maybe  you  already 
lave  one  which  Is  satisfactory.  On  the  other 
hand  the  ilk  Ho  ham  generally  takes  what  he 
can  from  the  "power  plug"  on  the  back  of  his 
transmitter  or  receiver  which  mav  or  mav  not 
be  adequate  nor  convenient  for  the  use  he  has 
in  mind.  Why  not  build  a  supply  which  is 
portable  and  immediately  available  when  you 


Front  view  of  the  Power  Supply  Unit.  Appli- 
cation of  the  small  decals  contribute  to  o 
professional  appearance  for  home-made  gear. 


are  building,  testing  or  trouble  shooting  a 
piece  of  gear?  Such  a  construction  project  is 
simple,  is  moderate  in  cost  and  of  untold  con- 
venience around  the  ham  shack.  Let's  build 
one;  here's  how. 

For  the  unit  described  and  illustrated  here,  I 
chose  the  various  components  shown,  based 
on  what  T  wanted  the  little  power-box  to 
deliver  and  making  use  of  what  my  "junk-box" 
would  produce,  insofar  as  possible.  If  your 
voltage  requirements  differ  or  you  want  to 
make  use  of  other  items  of  comparable  ratings 
which  you  may  have  on  hand,  adjust  your 
values  and  your  physical  dimensions  to  con- 
form. For  the  purpose  of  this  article  we  will 
stick  strictly  to  the  unit  which  I  assembled  and 
which  has  proven  to  be  one  of  the  handiest 
pieces  of  gear  in  my  shop. 

In  the  initial  design,  I  shied  away  from  a 
vacuum  tube  as  the  rectifier  for  several  rea- 
sons, 1  wanted  as  compact  a  unit  as  I  could 
achieve  (and  a  tube  rectifier  takes  considerable 
space).  Next,  I  wanted  something  without  a 
filament  to  burn  out  at  an  inconvenient  time 
and  with  no  spare  tube  on  hand.  Last,  while 
not  too  important  with  proper  venting,  I  gave 
consideration  to  the  heat  generated  by  a  tube. 
With  these  factors  in  mind,  I  came  up  with  the 
relatively  recent  idea  of  using  silicon  rectifiers 
rather  than  a  vacuum  tube.  After  figuring  the 
voltage  and  current  values  I  wanted  (600  volts 
at  200  milliamperes),  a  couple  of  500  ma 
rectifiers  in  series  (for  adequate  voltage  capac- 
ity) seemed  to  offer  adequate  voltage  and 
current  carrying  ability  with  a  generous  safety 
factor.  Connection  of  these  rectifiers  is  plainly 
detailed  in  the  schematic  wiring  of  Fig.  2.  Be 
sure  that  the  polarities  of  your  rectifiers  are 
exactly  as  shown  or  you  could  ruin  one  or 
more  ...  I  lost  two  the  first  time  around  by 
"missing  the  boat"  on  polarities,  The  balance 
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with  3 

MATERIAL  DIFFERENCE!" 


"BEAMED-POWER"  ANTENNAS 
and  ANTENNA  SYSTEMS 


The  Choice  of  the  Discriminating 
Communication   Engineer... the 
Man  who  Never  Settles  for  Any- 
thing Less  than  THE-VERY-BEST! 


You  too  —  can  enjoy  World  renowned  Telrex 
performance  and  value! 

Send  for  PL77  condensed  data  and  pricing  cata- 
log. Describing  the  World's  most  popular  anten- 
nas from  $6.95  to  $999.00.  Expanded  data  sheets 
— Your  favorite  band,  also  available. 


Communication  and  TV  Antennas 

f*#?V  LABORATORIES 

ASBURY    PARK    40.    NEW    JERSEY,    U,S.A 


of  the  wiring  is  conventional  embodying  the 
usual  filter  choke,  filter  condensers,  bleeder 
resistor,  fuses,  terminal  block,  etc. 

In  duplicating  the  unit  I  built,  the  first  step 
is  to  form  a  small  sub-chassis  to  fit  within  the 
me Uil  cabinet  and  provide  a  mounting  for  the 
transformer,  choke,  rectifiers,  etc.  I  bent  up 
this  sub-chassis  from  a  flat  sheet  of  #16  gauge 
aluminum,  6"  x  8",  first  cutting  off  all  four 
comers  at  an  angle  of  45  degrees  as  shown 
in  Fig.  1,  Next,  the  transformer  and  choke 
were  mounted,  passing  the  wires  from  each 
clown  through  grommet-bushed  holes  in  the 
sub-chassis,  then  back  up  through  similar 
grommetted  holes  at  the  proper  points  to  reach 
their  eventual  terminations.  This  served  to  con- 
ceal a  large  portion  of  the  wiring  below  the 
sub-chassis  making  for  more  professional  ap- 
pearance. 

The  mounting  bases  for  the  two  pair  of 
rectifiers  can  now  be  placed  in  position,  using 
a '  short  spacer  between  them  and  the  sub- 
chassis,  Mount  the  two  filter  condensers  next 
.  .  ,  I  used  metal  "wrap-around"  clamps  se- 
curing them  through  existing  holes  in  the 
frame  and  core  of  the  transformer*  The  bleeder 
resistor  can  then  be  mounted  and  with  this 
the  mechanical  assembly  of  the  sub-chassis  is 
now  complete  and  it  can  be  set  aside  while 
you  go  to  work  on  the  cabinet. 

The  LMB  chassis  box  which  I  used  is  an 
"L"  shaped  affair  as  shown  in  the  photo.  This 
shape  makes  it  most  convenient  for  mounting 
the  terminal  block,  switches  and  panel  lights 
on  the  end  which  is  turned  up  from  the  base. 
By  so  doing,  the  cover  and   one  end  of  the 


cabinet  are  readily  removable  with  no  wiring 
to  trail  between  the  two  halves.  Position  your 
switches,  fuses  and  indicator  lights  so  that 
thev  will  clear  the  transformer  and  mount  the 
terminal  block.  Use  small  grommetted  holes 
above  the  block  through  which  to  bring  the 
wires  to  the  terminal  strip. 

If  you  use  terminal  tie-points  as  I  did,  for 
the  positive  and  negative  leads  of  the  filter 
condensers,  mount  them  in  appropriate  posi- 
tions now.   You   are  then   ready  to   assemble 


COT  OFF 
ALL  FOUR 
CORKERS  AT 
«  DECREE; 


•  -«  HEX  NUT 


BFLIT  LOCK 
WASHER 


SUB-CHASSIS 


I-J2  ROUND 
HEAD  MACHINE 
SCREWS 


^^ RUBBER  FEET 
I 
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The  "business  end"  of  the  complete  power 
supply  unit  using  silicon  rectifiers* 

the  sub-chassis  to  the  cabinet  base.  Use  8-32 
machine  screws  through  the  bottom  of  the 
cabinet  and  each  of  the  four  corners  of  the 
sub-chassis.  Place  the  screw  head  on  the 
bottom,  first  running  it  through  one  of  the 
conventional  small  rubber  cabinet  feet  and  use 
a  lock  washer  and  nut  on  top  of  the  sub-chassis 
to  secure  both  the  chassis  and  the  feet.  You 
can  now  pick  up  the  loose  ends  of  the  wiring 
and  connect  them  to  their  proper  terminals. 

After  completing  your  wiring,  test  out  your 
circuits,  first  with  a  volt-ohmmeter  and  finally 
by  actually  connecting  the  unit  to  a  115v  ac 
source  and  measuring  the  various  voltages  at 
the  terminal  block.  If  you're  satisfied  that  all 
is  well,  mount  a  handle  of  some  sort  on  top 


Internal  view.  The  two  silicon  rectifiers  con- 
ceal two  identical  rectifiers,  one  behind  each 
of  the  two  shown.  The  second  filter  con- 
denser   is    located    directly    behind    the    one 

shown. 

of  the  "L"  shaped  cover;  you'll  find  the  unit 
much  easier  to  move  around  if  you  do  so,  I 
used  a  handle  I  happened  to  have  on  hand 
from  a  piece  of  surplus  military  gear  but  you 
can  pick  up  a  satisfactory  handle  from  your 
local  hardware,  building  supply  or  variety 
store.  Finish  off  the  assembly  by  application 
of  the  neat  little  decal  transfers  available  at 
all  ham  stores  or  electronic  mail  order  houses, 
for  professional  appearance  as  well  as  ready 
identification  of  all  external  terminals,  switches, 
fuses  and  indicator  lights.  Be  generous  with 
your  decals;  know  what  everything  is  and  avoid 
the  guess  work  when  hooking  various  items  to 
the  unit. 

If  you  prefer  a  variable  do  output  voltage, 
the  internal  bleeder  resistor  can  be  eliminated 


HIGH  VOLTAGE 
DC  + 


METAL 

STRIP 

I'll   5X1/^X1/16 

1 


FIG,  2 


METHOD  OF  MOUNTING 
R2  {IF  USED) 
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NOBODY 
!   BUT  TERRY 
OFFERS  SUCH 
LIBERAL  POLICIES 


REASONS  WHY  YOU  SHOULD  BUY  YOUR 
RECONDITIONED  EQUIPMENT  FROM  US  .  .  . 

""  Full  Credit  Within   12  Months  Towards 
Purchase  of  Higher  Priced   NEW  Equipment 

**  Full  Credit  Within  90  Days  Towards  Purchase 
of  Higher  Priced   Reconditioned  Gear 

**  Free  Two  Week  Trial 

***  30  &uy  Guarantee 

*"  10%  Down— 36  Months  to  Pay 


RECONDITIONED  GEAR 


Limited  Quantities 
Subject  to  Prior  Sale 


Summer  Clearance  Sale — Act  Now!  and  Save 

The  New  Display  items  listed  here  tarry  FULL  NEW 
Manufacturer's  Guarantee,  etc. — Most  of  the  New 
Display  items  have  not  been  taken  out  of  their 
protective    plastic   display   bags. 


BIK 

EL  MAC 

1050  Dyna-Scan 

$  69 

PSR-612  DC  Sup 

I  IB 

SAW 

PMR-7  Receiver 

79 

LPA-1  Line  i  no  cab) 

%m 

PMR-8  Receiver 

109 

51  SB  adapter 

U9 

A-54  Xmlr 

34 

51  SB -B  adaptor 

109 

A-54H  Xmtr 

39 

651  matchmaker 

19 

AF-67  Xmtr 

69 

L-I000A  Linear 

199 

AF^&S  Xmlr 

119 

5100  Xmtr 

179 

PSA-500  AC  Sup 

19 

MOOS  Xmtr 

189 

M-1070  DC/ AC 

39 

5100B  Xmlr 

199 

GLOBE 

CENTRA!. 

UM-1  modulator 

$  29 

ELECTRONICS 

65B  Seoul 

44 

Mod  A  siicer 

%  19 

SD-75  Scout 

79 

Mod  B  sheer 

29 

VHF-62  rU-bander 

99 

GC-l  gated  comp 

29 

90Chiet  Xmtr 

29 

MM- 1  analyzer 

49 

90 A  Chief  Xmtr 

34 

10B  SSB  exciter 

89 

DSB-iOOXmtr 

59 

20A  SSB  exciter 

129 

300  Xmtr 

149 

100V  Xmtr 

475 

300A  Xmtr 

169 

200V  Xrntr 

595 

350  Xmtr 

219 

458VFO(C  E.) 

19 

500  King  Xmtr 

259 

458VFO/I0m. 

39 

500A  KrriR  Xmtr 

289 

rYIM-2  analyzer 

69 

680  Scout  Xmtr 

39 

MM-2kilNEW 

59 

G80A  Scout  Xmtr 

44 

CLEGG 

GON5ET 

99*er  Xcvr 

199 

Comm  II  6m. 

$129 

Zeus  Xmlr 

495 

Comm  IH  6m. 

149 

HEW  DISPLAY  Zeus  Xmtr 

599 

Comm  lit  2m, 

179 

NEW  DISPLAY 

Comm  IV  220mc. 

199 

Interceptor  Rec 

399 

Comm  IV  2m. 

269 

NEW  DISPLAY 

3156B  aircraft 

59 

Tfrior  IVXcvr 

299 

G-28  10m  Xcvr 

119 

HEW  DISPLAY  99'er  Xcvr 

139 

G-43  Receiver 

79 

COLLINS 

G-63  Receiver 

129 

KWM-1  Xcvr 

5399 

G-66  Receiver 

79 

KWM-t  console 

69 

G-66B  Receiver 

89 

KWM-1  Mount 

29 

3 -way  Rec  Sup 

24 

KWS  1  Xmtr 'sec  0-500} 

695 

Thin  Pak 

19 

KWS-1  Xmtr  ser. 500-1000 

i   795 

G-76  Xcvr 

239 

MP-1  DC  Sup 

139 

G-76  AC  Suppy 

69 

KWM  2  Xcvr 

849 

G-76  DC  Supply 

69 

PM-ZACSup 

109 

G~77  Xmtr 

519 

30L-1  linear 

390 

G-77A  Xmtr 

139 

30S-1  linear 

895 

GSB-100  Xmtr 

249 

325-1  Xmlr 

469 

GSB-101  linear 

199 

32V-1  Xmtr 

119 

GC-lOS2m  Xmtr 

179 

32V-2  Xmtr 

169 

Super  12  Conv 

39 

75A-1  Rec 

199  ; 

Tn-band  Conv  Cash  As-is) 

75S-1  Rec 

349 

SPECIAL  CLOSE-OUT - 

-TGE 

75S-1 /blanker 

389 

FOLLOWJNG    ITEMS 

ARE     IN 

75S- 1/500  cycle 

399 

FACTORY-SEALED  CARTONS 

SU-4   rack)  LATE 

995 

G-76  Xcvr 

$329 

75A-2  Rec 

229 

G-76  AC  Sup 

115 

75S-2/blank*r 

479 

G-76  PC  Sup 

115 

75A-3  Rec 

329 

3311  88-108  mc 

75A-4  Rec  fser.  0-1000) 

399 

FMConv  12vB  + 

35 

75A-4  Rec  fser.  1000  20GO) 

425 

GR-111  Receiver 

59 

75A  4Rec.(ser  2000  3000) 

449 

3357  6.  2,  4  1W  VFO 

59 

75A-4  Rec  fser  3000-4000) 

475 

3275  6^  Conv 

29 

310B-3  exciter 

99 

3261  Super  12  Conv 

59 

516F-I  AC  Sup 

79 

HALLICRAFTERS 

5I6E-I  DC  Sup 

129 

HT-32  Xmtr 

$369 

516F-2  AC  Sup 

79 

HT-32A  Xmtr 

419 

HEW  KWM-L  mount 

50 

HT-32BXmtr 

495 

NEW  KWM-]  DX  adaptor 

35 

HT-33  linear 

249 

NEW75S-1  Rec 

395 

HT-338  linear 

599 

NEW  DISPLAY 

HT-37  Xmtr 

349 

KWM-2  40549 

925 

HT-41  linear 

295 

NEW  DISPLAY 

HT-40  Xmtr 

59 

75S-3  -12552 

544 

S-40A  Receiver 

49 

DRAKE 

S-40B  Receiver 

59 

lARec 

1149 

SX-42  Receiver 

129 

2ARec 

139 

SX-43  Receiver 

89 

2B  Rec 

209 

SP-44  panada ptor 

49 

2BQ  combo 

29 

S-53  Receiver 

44 

NEW  DISPLAY  2B  Rec 

245 

SX-71  Receiver 

109 

NEW  DISPLAY  2BQ  combo 

35 

SX-73Rk-Mt 

495 

EICO 

S-85  Receiver 

69 

720  Xmtr 

S  49 

SX-62  Recerver 

179 

730  Xmtr 

39 

SX-88  Receiver 

295 

ELDICO 

5X  96  Receiver 

129 

SSB-1000  linear 

(175 

SX-99  Receiver 

89 

SSB-J0OOF  linear 

275 

SX-I00  Receiver 

189 

HALLICRAFTERS— Cotit. 

SX-101  Receiver  $199 

SX-101  Mk  Ml  Aec  219 

SX-10IA  Receiver  249 

SX-110  Receiver  109 

SX-11I  Receiver  179 

SX-115  Receiver  349 

SX-117  Receiver  279 

SX-1 40  Receiver  69 

SR-34'AC^XCVR  249 
FOLLOWING  ARE  NEW  DISPLAY 

HA-2  Transveftor  S249 

HA-6  Transverlor  249 

P-26  AC  Supply  69 

SX-10O  Receiver  249 

SX-1I1  Receiver  199 

FPM  200  Xcvr  1495 
HAMMARLUND 

HC- 10  sheer  %  79 

HX-50  Xmtr  319 

HQ-100  Receiver  109 

HQ-100C  Rec  114 

HQ-llORec  149 

HQ-110C  Rec  154 

HQ-120  flee  69 

HQ-129X  Rec  109 

HQ-140X  Rec  135 

HQ-145  Rec  169 

HQ-145CRec  1?4 

HQ-145XRec  189 

HQ-150  Rec  159 

HQ-170Rec  219 

HQ-170C  Rec  225 

HQ-180C  Rec  3(t9 

NEW  HQ-l45CRec  225 
HARVEY   WELLS 

TBS-50  Xmtr  %  29 

TBS-50C  Xmtr  34 

TBS-50D  Xmtr  39 

APS  50  AC  Sup  19 

T-90  Xmtr  59 

R-9A  Rec  49 
HEATH 

MR-l  Receiver  I  59 

MT-1  Xmtr  59 

RX-l  Receiver  189 

TX-t  Apache  179 

VF4  VFO  17 

VHF-l  Seneca  159 

HA-10  linear  219 

HG-IOVFO  29 

HP40  DC  Supply  29 

HX-10  Maiauder  279 

SB-10  SSB  adaptor  59 

HX-11  Xmtr  29 

DX-20  Xmtr  24 

HP-20  Supply  29 

HR-20  Receiver  129 

HX-20Xmtf  179 

DX-35  Xmtr  34 

DX- 40  Xmtr  39 

DX-60  Xmtr  59 

DX400Xmtr  119 

DX-1008  Xmtr  149 


HUNTER 

MORROW— Cortt. 

NEW  DISPLAY 

RTV-630  Supply 

S  29 

Bandit  2000  A 

$495 

3 -band  Conv  (Cash  As-ls) 

10 

HY-GAIN 

5-banti  Conv  rCash  As-ls: 

20 

RBX-1   NEW 

$160 

NATIONAL 

JOHNSON 

HFS  Receiver 

$  89 

Adventurer 

%  34 

HRO- 50  Receiver 

149 

Challenger 

69 

SW-54  Receiver 

29 

Invader  200 

419 

NC-57  Receiver 

49 

Invader  2000 

879 

HRO-60  Receiver 

279 

275w  matchbox 

39 

NG-88  Receiver 

69 

275w  matchbox  w/SWR 

69 

NC  -98  Receiver 

*9 

10m  Messenger 

69 

NC-125  Receiver 

84 

Mobile  Xmtr   Cash  As-ls) 

30 

NC-I55  Receiver 

149 

Navigator 

99 

NC-I73  Receiver 

8$ 

Pacemaker 

219 

NC-133  Receiver 

119 

Ranger  1 

139 

NC-183D  Receiver 

189 

Ranger  II 

239 

NC-I90  Receiver 

159 

6N2  Thunderbolt 

139 

NC-240  Receiver 

69 

Thunderbolt 

339 

NC-270  Receiver 

169 

Valient  1 

239 

HC-300  Receiver 

179 

Viking  1 

79 

NCX-3  Xcvr 

289 

Viking  II 

109 

NCXA  AC  Supply 

79 

"5WT  Xmtr 

445 

PAH 

122  VFO 

25 

LA  -400  linear 

%  79 

Mobile  VFO 

19 

LA-400B  linear 

99 

NEWFACTDRY-SEALED 

6450  SSB  Xmtr 

219 

Ranger  1  w&t 

225 

Dl-l  Scope 

59 

Valient  I  kit 

250 

POLYTRONICS 

KNIGHT 

62B  Xcvr 

1279 

T-50  Xmtr 

5  29 

62  Xcvr 

249 

T-60  Xmtr 

39 

NEW  FACTORY-SEALED 

R-100  Receiver 

69 

PC  6  6m  (AC) 

$245 

T-150Xmtr 

89 

RME 

LAKESHORE 

VHF-126  Conv 

$  99 

BandhopperVFD 

f  59 

4300  Receiver 

99 

Phasemaster  II 

119 

4301  si  ice r 

49 

Phasemaster  MB 

1/9 

4350  Receiver 

129 

LAMPKIN 

4350A  Receiver 

L3S 

105B  ffeq.  meter 

$149 

6900  Receiver 

249 

LOUDENBOOMER 

REGENCY 

Mk  lit  linear/Sup 

1299 

ATC-1  Conv 

$  39 

MARSAN 

SONAR 

NEW  CCTV-2  Camera 

$350 

NEW  40m,  Xcvr 

$250 

1*  Monitor 

125 

SWAN 

17'  Monitor 

175 

SW-120  Xcvr 

S189 

MOSLEY 

SW-140  Xcvr 

189 

CM-1  Receiver 

$129 

SW-175  Xzvr 

189 

TT-31  portable  ant 

49 

HEW  SW140  Xcvr 

225 

MORROW 

TAPETONE 

MB-6  Recerver 

I  59 

345  Sky  sweep 

$129 

MB-560  Xmtr 

59 

TMC 

MB-S65  Receiver 

49 

GPR-90  Receiver 

$329 

RVP-260B  DC  Sup 

19 

GSB-1  slicef 

69 

TRS-600S  AC  Sup 

29 

CB'ers— Write    For    our    free    list    of    reconditioned 

citizen's  bond  equipment.  Prices  Subject  to  Chonge 

Without  Notice.        Limited  Quontrties^ — ACT  NOW, 

SEND    CASH    IN    FULL    WHENEVER    POSSIBLE 

THfS  /5  A  PARTIAL  LISTING 

SEND  FOR  A  COMPLETB  ONE 


r 
i 

i 
i 

i 
i 

i 
i 

i 
i 


AMATEUR    ELECTRONIC 

SUPPLY 

3132  West  Lisbon  Ave.,  Milwaukee  8,  Wis.    Pert.  7 


Ship   me 

Second  Choice 
I  enclose  $ 


.and  will  pay  balance: 


□  C.O.D.        □  1  Vmi         O  *  T*°" 

NAME 


D  3  T">" 


CALL 


ADDRESS 
CITY 


STATE 


D  5**d    tal«l    r*cond>t>4-ncd   bvll*trn 


I 
I 

I 

-I 
-I 

I 

_l 

_l 

_l 

J 


■M 


and  a  voltage  divider  resistor  of  suitable 
physical  size  and  electrical  capacity  can  be 
mounted  externally  directly  on  top  of  the 
terminal  block,  supporting  it  slightly  above  the 
block  by  suitable  spacers.  Flexible  leads  from 
the  voltage  divider  can  then  be  led  to  a  three 
or  four  point  terminal  block,  appropriately 
marked,  mounting  It  directly  below  the  main 
terminal  blocks  where  the  word  DANGER  now 
appears  in  the  photo. 

You  II  find  this  little  "power-house"  a  mighty 
handy  and  versatile  piece  of  gear  for  your 
many  experimental  and  testing  operations 
around  your  shack  or  shop*  Your  cost  can  run 
anywhere  from  about  five  to  twenty  five  dollars, 
dependent  on  your  voltage  and  current  re- 
quirements, how  much  equipment  you'll  have 
to  buy  and  what  your  "junk-box"  will  produce. 
You  have  a  wide  leeway  in  choice  of  com- 


ponents and  your  physical  dimensions  can  be 
adjusted  to  suit,  but  be  sure  and  follow  the 
circuit  wiring  shown  in  Fig.  %         ,  .   ,  WTOE 

Parts  List 

TS1— Cinch- Jones  #10-141  Terminal  strip 
T— Chicago  Transformer   Company,    PC-8414   Power  trans- 
former 
P-I,   F-2 — Buss  type  HKP  insert  fuse  holders 
S-l— Cutler- Hammer  #8280  SPST  toggle  switcli-Ki6 
IL-1,  IL--2 — Genera]   Cement  #7908  panel  light  brackets 
SR-1,  2,  3,  4 — Sarkes-Tarzian  silicon  rectifiers  type  M-500 
S-2— Cutler-Hammer  #8300  DPST  toggle  switch-K7 
CH — Chicago  Transformer  Company  #C-1646  Filter  choke 
C-lt  C-2 — Sprague  TVA-16H   40  mfd  3  50  volt  electrolytic 

capacitors 
R-l— IRC  type  2D,   25  watt,   50M  ohm,   wire-wound  fixed 

resistor 
R-2  (A  &  B) — IRC  type  2  DA,  25  watt  adjustable  resistor 
and   IRC   type   2-D    20   watt   25 M   ohm   fixed   resistor 
in   series 
TP-1,     TP-2— Cinch- Jones     type     51     single    terminal     tie* 

points 
Cabinet — 1MB   Chassis   Box  type  865-EL 


Confessions  ot  an 
Electronic  Genius 


and  how  to  become  one  yourself 


Fred  Blechman  K6UGT 
23958  Archwood  St, 
Canoga    Park,  California 


Have  you  ever  been  asked  to  fix  a  single- 
sideband  transmitter,  even  though  you  weren't 
really  sure  how  a  simple  oscillator  works?  Well, 
I  have.  In  fact,  I'm  always  being  asked  ques- 
tions I  shouldn't  be  asked.  Why?  Because  in 
the  minds  of  some  around  me,  despite  my 
claims  to  the  contrary,  I  am  an  electronic 
genius! 

How  did  I  achieve  this  status?  How  can  you 
attain  for  yourself  the  dubious  distinction  of 
being  an  "electronic  genius?"  Well,  if  you 
promise    not    to    blab    it    around,    here's    the 


The  Genius    Is   Born 

I  suppose  it  all  started  when  I  decided  to 
build  my  own  radio-control  equipment  for  a 
model  airplane,  The  fact  that  I  knew  nothing 
about  electronics  didn't  stop  me;  I  was  sur- 
rounded at  work  by  electronic  geniuses  who 
could  solve  virtually  any  problem  involving 
the  lowly  election.  Or  so  I  thought.  Anyhow, 
the   kit    I    bought    was    a    real    collection    of 


mysterious  goodies;  wire,  coils,  tubes,  phenolic, 

and  those  cute  little  cylindrical  things  with  the 
pretty  colored  bands.  I  meticulously  followed 
the  instructions  and  sketches  in  the  assembly 
of  the  receiver,  a  simple  "single-tube  super- 
regenerative  receiver,"  according  to  the  descrip- 
tion. Since  I  had  no  equipment  to  check  out 
its  operation,  I  took  it  to  work  for  the  elec- 
tronic geniuses  to  fire-up.  They  performed  their 
usual  mystical  rites  with  strange  looking  de- 
vices. The  receiver  refused  to  be  impressed  by 
the  display  .  ,  .  and  just  did  not  work! 

The  next  two  weeks  were  almost  too  painful 
to  describe.  Complete  lunch  hours  were  con- 
sumed in  discussion ,  theory  and  testing  by  the 
geniuses.  My  greatest  contribution  was  keeping 
my  fingers  crossed.  The  geniuses,  individually 
and  collectively,  all  had  their  chance  at  trying 
to  seduce  "Fred's  Folly"  into  operation.  Words 
like  superheterodyne,  intermediate  frequency, 
converter  and  mixer  were  generously  sprinkled 
throughout  their  discussions.  "But,"  I  kept  re- 
peating, "this  is  a  superre  generative  receiver!" 
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The  geniuses  thought  I  had  flipped.  Regenera- 
tive receivers  went  out  with  the  Model  T"  they 
said,  patting  me  on  the  head  sympathetically, 
Well,  they  finally  gave  up?  and  I  was  about 
to  take  up  basket  weaving  as  a  new  endeavor, 
when  a  hot  spell  proved  fortunate;  I  noticed 
one  o£  the  silver-colored  cartridge-shaped 
things  in  the  receiver  was  leaking  at  one  end, 
apparently  from  the  heat.  Could  this  be  a  bad 
part?  It  was  marked  ",01  MFD  100V/'  When 
this  unit  was  replaced,  the  receiver  worked,  I 
had  fixed  it!  The  geniuses  just  shook  their 
heads,  "You  are  truly  an  electronic  genius" 
they  confided  .  .  . 

The   Genius   Grows 

The  bug  had  bitten,  More  receivers,  more 
transmitters  .  ,  *  and  many  more  problems. 
Somehow,  never  really  knowing  how  or  why, 
I  always  managed  to  stumble  on  a  solution. 
Pretty  soon  I  found  myself  fixing  other  guys' 
equipment;  youVe  heard  the  expression  "the 
blind  leading  the  blind"  .  •  . 

About  this  time  I  decided  to  really  find  out 
what  electronics  was  all  about.  Somehow  I 
was  not  able  to  find  anyone  who  was  willing  to 
sit  down  with  me  for  twenty  minutes  and 
tell  me  all  there  is  to  know  about  electronics. 
So  I  attended  night  classes  at  the  local  high 
school,  where  I  got  to  twirl  knobs  in  the  lab. 
I  bought  test  equipment  with  knobs  of  my  own 
to  twirl.  I  repaired  every  radio  the  neighbors 
found  in  their  attics,  And,  most  important  of 
all,  I  subscribed  to  "73." 

My  reputation  grew.  Radio  repairing  is,  after 
all,  mostly  tube  changing,  dial -cord  restringing, 
replacement  of  obviously  cooked  parts,  and  a 
generous  seasoning  of  good  luck.  (Knowing 
what  you're  doing  can  replace  the  good  luck; 
in  my  case  the  good  luck  was  the  essential 
ingredient.)  "You,"  they  would  tell  me,  "are 
an  electronic  genius!"  By  this  time  I  was  able 
to  identify  at  least  three  different  kinds  of 
parts. 

The  Genius  and  the  Theory 

I  found  myself  more  and  more  becoming  a 
victim  of  the  never  expressed,  but  universally 
accepted,  theory  of  the  masses:  "He  who  knows 
anything  about  electronics  knows  everything 
about  electronics/*  There  is?  however,  a  lesser 
known  corollary  to  this  theory:  "He  who  knows 
anything  about  any  particular  branch  of  elec- 
tronics knows  practically  nothing  about  any 
other  branch  of  electronics."  I  couldn't  con- 
vince anyone  that  the  latter  theory  more  ex- 
pressed my  capabilities.  "If  it  plugs  into  the 
wall,  or  uses  a  battery,  Fred  knows  all  about 
it,"  they  insisted, 
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New  low  cost  vertical  an- 
tenna which  can  be  tuned  to 
any  amateur  band  10—80 
meters  by  simple  adjustment 
of  feed  point  on  matching 
base  inductor.  Efficient 
radiator  on  10,  15,  20,40,  75 
and  80  meters.  Designed  to 
be  fed  with  52  ohm  coaxial 
cable* 

Conveniently  used  when  in- 
stalled on  a  short  1-5/8" 
mast  driven  into  the  ground- 
Simple  additional  grounding 
wire  completes  the  instal- 
lation. Roof  top  or  tower  in- 
stallation. Single  band  oper- 
ation ideal  for  installations 
of  this  type.  Amazing  ef- 
ficiency for  DX  or  local  con- 
tacts. Installed  in  minutes 
and  can  be  used  as  a  port- 
able antenna. 

Mechanical      Specifications: 

Overall  height  —  18'  As- 
sembled (5'  Knocked  down) 
Tubing  diameter  —  1%"  to 
7/16".  Maximum  Wind  Un- 
guyed  Survival  —  50  MPH. 
Matching  Inductor  —  Air 
Wound  Coil  3lA"  dia.  Mount- 
ing bracket  designed  for  1- 
5/8"  mast.  Steel  parts  irri- 
dite  treated  to  Mils  Specs. 
Base  Insulator  material  — 
Fiberglas  impregnated  sty- 
rene. 

Electrical         Specifications: 

Multi-band  operation  —  10- 
80  meters*  Manual  tap  on 
matching  inductor.  Feed 
point  Impedance  —  52  ohms 
(unbalanced).  Maximum  power 
-  10Q0  watts  AM  or  CW-2KW 
PEP.  Omni-di  recti  on  aL  Verti- 
cally Polarised, 
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34 T  5    West   Broadway,    Council    Bluffs,    Iowa 


59 


The  Genius  Takes  to  the  Air 

Then  I  got  my  ham  ticket.  That  really  did 
it!  When  my  roof  began  sprouting  weird  an- 
tennas, and  the  neighbors'  TV  sets  began  act- 
ing in  a  strange  manner,  they  were  more 
convinced  than  ever  that  another  Steinmetz 
was  their  private  electronic  consulting  en- 
gineer. I  was  asked  about  everything  from 
ailing  TV  sets  (I  carry  service  insurance  on  my 
own  set)  to  improperly  operating  electric 
blankets  (when  mine  quit  recently,  I  bought 
a  new  one).  And  it  doesn't  end  there;  I've 
even  found  myself  answering  questions  on  the 
air  about  how  to  plate-modulate  a  transmitter, 
or  how  to  eliminate  chirp  on  CW.  Sometimes 
I  have  some  idea  what  I'm  talking  about,  but 
certainly  not  always.  However,  if  I  tell  them 
I  don't  know  what  I'm  talking  about  then  I  am 
considered  overly  modest;  if  I  offer  no  sug- 
gestions, the  conclusion  is  that  I  don't  care 
enough  to  even  think  about  the  problem.  A 
dilemma,  I  have  found  it  easier  to  give  them 
an  answer  they  don't  understand  than  to  try 
to  convince  them  that  I'm  talking  through  my 
chapeau. 

The  Genius  Goes  Stereo 

Take  the  other  night >  for  instance,  Andy, 
who  has  known  me  long  enough  to  know  bet- 
ter, brought  over  a  stereo  tape  recorder  he  had 
just  built  from  a  kit  .  ,  *  his  first  tussle  with 
electronics.  He  said  that  the  left  channel  was 
dead*  Not  being  a  tape  recorder  specialist,  or 
any  other  kind  of  specialist,  I  did  the  only 
thing  I  could  think  of  at  the  moment;  I 
plugged  in  the  "kluge"  and  turned  it  on.  Music 
poured  forth  from  both  channels,  loud  and 
clear,  "What  did  you  do  to  it?"  Andy  asked, 

"Nothing,"  I  replied, 

"There  you  go  being  modest  again/'  he 
said.   "All  you  electronic   geniuses   are  alike/' 

Then  we  tried  to  record,  No  erase.  So  I 
unbuttoned  the  whole  works  and  looked  at 
the  maze  of  wire  and  stuff  and  things  inside 
the  chassis,  I  noticed  two  shielded  cables 
from  the  erase  head  terminating  in  two  plugs 
on  the  chassis.  On  a  wild  hunch  (my  usual 
method)  I  swapped  the  two  plugs  in  their 
sockets.  This  cured  the  trouble.  To  Andy  this 
was  sheer  wizardry.  When  I  tried  to  explain 
the  four- track  stereo  tape  system,  and  the 
operation  of  the  record  and  erase  oscillator,  he 
absorbed  about  as  much  as  a  third  grader 
trying  to  learn  the  Pythagorian  Theorem, 

That's  about  the  time  the  left-channel  play- 
back went  dead,  I  had  no  recourse  but  to 
resort  to  the  scientific  approach.  Using  the 
dirty  wooden  handle  of  a  small,  dirty  paint- 


brush that  happened  to  be  laying  on  my  dirty 
workbench,  I  pushed  and  shoved  everything 
in  sight  under  the  chassis.  Responding  to  this 
precision  trouble-shooting  technique,  the  left- 
channel  burst  forth  in  full  bloom.  More  prob- 
ing disclosed  that  a  single  strand  of  shielding 
had  lodged  itself  against  the  grid  of  the  left- 
channel  pre-amp  tube! 

Now  the  left-channel  magic-eye  record  level 
indicator  tube  was  acting  oddly.  Andy  was 
obviously  rigfci-handedl  No  amount  of  pushing 
and  shoving  with  the  paintbrush  handle  did 
any  good.  This  exhausted  my  supply  of  magic 
tricks,  so  I  suggested  that  we  put  the  whole 
works  back  in  the  case  and  be  glad  that  it 
hadn't  gone  up  in  smoke.  All  buttoned  up,  we 
gave  it  the  final  check,  No  one  was  more  sur- 
prised than  I  when  everything  worked,  in- 
cluding the  left-channel  magic-eye  indicator! 
"You  did  something  when  I  wasn't  looking," 
accused  Andy, 

With  a  knowing  expression,  I  replied,  "The 
hand  is  quicker  than  the  'eye/  my  friend  ,  .  /' 

. ,   ■  K6UGT 
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Richard    Koenig   W0TWP 
3    Ladue   Ridge   Road 
St,    Louis   24,    Mo. 

The  amazing  litle  "Benton  Harbor  Lunch 
Bucket"  is  a  very  popular  transceiver  and  is 
found  in  practically  every  ham  shack  for  com- 
munications of  one  type  or  another. 

Although  their  performance  is  excellent,  the 
characteristic  hiss  noise  from  the  super  regen* 
erative  receiver  can  be  somewhat  annoying 
while  monitoring  for  any  length  of  time,  A 
good  squelch,  all  will  agree,  would  make  the 
little  beasts  much  more  enjoyable  during  stand- 
by, while   awaiting   a  signal, 

This  sensitive  and  100%  effective  squelch 
has  been  used  by  the  author  and  several 
friends  with  great  satisfaction,  both  mobile  and 
fixed.  If  you  have  a  TWOER  or  a  SIXER,  we 
would  like  to  share  our  enthusiasm  with  you. 
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QUEMENT 


HOT  SPECIALS! 


BRAND  NEW  GONSET 

SUPER-12  SIX  BAND 

CONVERTERS 


$ 


39 


95 


(Reg.  $89.50) 


BRAND  NEW 
GONSET  GC-105 
TWO  METER 

COMMUNICATORS        (Reg.  272.95) 


$199 


95 


SINCE    1933 


ONE  DAY  SERVICE 


Phone  CY  4-0464 


QUEMENT  ELECTRONICS 

1000  SOUTH  BASCOM  AVENUE  SAN  JOSE,  CALIFORNIA 

''Northern  California's  Most  Complete  Ham  Store" 


Here  is  how  it  works.  The  annoying  hiss 
noise,  which  has  its  main  components  above 
8000  cycles  per  second,  is  considerably  higher 
in  audio  frequency  than  the  audio  modulation 
frequencies  of  an  incoming  signal.  This  hiss, 
which  drops  in  level  when  an  incoming  signal 
appears,  is  used  to  actuate  the  speaker  killing 
circuit. 

The  receiver  audio  signal,  taken  from  the 
audio  output  trasnformer  primary  tap*  is  pass- 
ed thru  a  high  pass  filter,  rectified  and  applied 
as  a  negative  control  grid  voltage  to  a  6AV6 
dc  amplifier.  With  no  signal  present  the  high 
negative  grid  voltage,  created  by  the  high  hiss 
level,  reduces  the  plate  current  of  the  6AV6, 
which  opens  the  plate  relay,  killing  the  speak- 
er* When  a  signal  appears,  the  hiss  level  of  the 
receiver  decreases  and  lowers  the  negative  grid 
voltage  to  the  6AV6,  This  causes  it  to  draw 
higher  plate  current  and  closes  the  plate  re- 
lay, actuating  the  speaker. 

The  squelch  threshold  control,  Rl,  is  adjust- 
ed to  bias  the  grid  circuit  of  the  6AV6  to  hold 
the  relay  just  open,  with  no  signal  present  For 
any  chosen  volume  control  setting,  there  is 
a  point  on  Rl  which  will  set  the  squelch  at 
the  edge  of  the  threshold. 
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Although  very  suitable  for  outboard  arrange- 
ment, since  only  power  and  three  leads  are  in- 
volved from  the  transceiver,  the  squelch  has 
proved  so  satisfactory  that  it  has  been  installed 
on  the  chassis  of  each  set  used  in  the  pioneer- 
ing and  tests.  The  threshold  control  mounts 
on  upper  front  panel,  the  relay  on  a  piece  of 
plastic  mounted  on  speaker  bracket  and  the 
8AV6  on  the  chassis  between  the  filter  can 
and  the  6AQ5,  Well  worth  the  effort. 

The  use  of  a  Vector  lug  type  socket  for  the 
6AV6  enables  all  small  components  to  be 
mounted  and  wired  directly  on  the  socket  prior 
to  mounting.  A  reminder  may  be  in  order  to 
leave  some  length  on  the  diode  leads  to  pro- 
tect them  from  heat  while  soldering.  The  250 
mh  choke  should  have  its  ajus  table  core  fully 
engaged,  This  allows  the  filter  network  to  pass 


8000  cps  and  higher,  The  dc  output  of  the 

diode  bridge  rectifier,  as  measured  at  the  -| 

signs  on  the  schematic,  should  read  approxi- 
mately 12  volts  with  the  volume  high  and  no 
signal  tuned  in,  {20,000  ohms  per  volt  meter 
used ) 

For  the  best  stability,  the  regeneration 
control  of  the  transciever,  Rll,  should  be  ad- 
vanced to  near  maximum.  L5  and  L6  can  be 
adjusted,  with  the  meter  connected,  to  make 
the  no  signal  control  voltage  constant  across  the 
entire  dial. 

Due  to  its  unique  principle  of  operation, 
this  squelch  is  not  triggered  by  normal  noise 
or  automoble  ignition,  which  proves  to  be 
a  pleasant  feature  while  mobiling  or  operating 
in  a  noisy  area. 

.  .  .  W0TWP 


$25  Cheap 


Leonard  Tomulonis  W1MEL 
73    Staff 


It  was  a  bargain  at  any  price!  Thirty  feet 
tall,  three-legged,  solid  steel,  and  all  mine  for 
twenty-five  dollars  cheap.  It  was  the  best 
darned  windmill  turned  radio  tower  I  had 
seen  in  a  long  time.  How  did  I  get  this  gem? 
Well,  it  seems  that  one  of  the  local  boys  had 
gotten  orders  to  paint  his  tower,  or  his  XIL 
swore  she  would  plant  a  petunia  and  clinging 
vine  jungle  all  over  it.  Since  he  didn't  have 
money  for  paint  (heM  sunk  his  allowance  into 
a  pair  of  813's)  and  couldn't  stand  the  hu- 
miliation of  trying  to  prune  Morning  Glories 
to  fourteen  megacycles,  he  decided  to  get  rid 
of  it  .  ,  .  and  lil  old  me  was  standing  right 
beside  him  when  he  did. 

A  bargaining  period  over  a  bottle  of  brew 
brought  the  price  to  the  aforementioned  twen- 
ty-five dollars,  along  with  a  fifteen  meter  beam 
thrown  in  with  the  tower  for  chuckles.  Now 
came  the  problem  of  moving  the  thing. 

Getting  this  cargo  clear  across  town  to  the 
QTH  was  not  going  to  be  an  easy  matter, 
but  a  quick  call  to  a  friend  in  the  concrete 
block  business  brought  the  loan  of  a  twenty- 
foot    open    truck.    Block    and    tackles,    ropes, 


chains,  cases  of  beer,  and  whatnot  were  all 
assembled,  and  we  waited  for  the  following 
Saturday  morning  when  we*d  rise  bright  and 
early  to  face  the  task  of  moving  said  tower 
to  Fulton  Street - 

There  were  six  of  us  that  fateful  morning 
.  .  .  the  other  three  had  shown  up  to  kibitz, 
watch,  and  generally  make  trouble.  It  was  im- 
mediately decided  to  hook  a  block  and  tackle 
to  the  top  of  the  tower,  and  string  it  to  the  top 
of  a  nearby  tree.  In  this  way  all  we  had  to  do 
was  tip  the  tower  and  slowly  let  out  the  line 
until  the  tower  was  gently  set  on  the  ground. 
But  of  course  it  never  happened  that  way. 
After  getting  all  set,  the  tower  was  tipped, 
and  the  block  and  tackle  slowly  let  out.  By 
some  miscalculation  Joe  Gooberduck  was  sta- 
tioned at  the  pulley  rope.  Now  Joe  is  not  the 
type  to  be  put  in  such  a  position,  because 
he's  only  five  feet  three,  113  pounds  and  un- 
derfed. So  down  came  the  tower,  and  up  went 
Joe. 

After  the  dust  had  cleared,  Joe  was  no- 
where in  sight.  He  was  stuck  high  up  in  the 
nether  regions  of  the  tree,  with  the  pulley  rope 
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wrapped  around  his  head.  Someone  eventually 
got  up  enough  courage  to  get  a  ladder  and  let 
Joe  down.  We  all  stood  back  when  he  reached 
the  ground,  but  since  he  was  so  small,  all  he 
did  was  go  behind  the  garage  and  kick  the 
fence  a  few  times. 

When  the  fun  was  over,  everyone  silently 
stood  around  and  surveyed  the  situation.  For- 
tunately the  tower  was  not  damaged  to  the 
extent  that  a  little  whanging  with  a  sledge 
hammer  wouldn't  fix,  so  once  more  we  all 
hitched  up  our  belts  and  prepared  to  move 
the  monster*"  onto  the  truck*  After  backing 
the  truck  into  the  yard,***  two  leverage  poles 
were  forced  under  the  tower  legs,  and  every* 
body  strained  •  .  .  nothing  happened*  We  all 
tried  again,  and  this  time  we  accomplished 
something  ,  ,  ,  two  backs  were  sprained*  We 
gave  up  until  the  next  morning. 

We  started  again  early  the  next  day,  and  this 
time  we  succeeded  in  only  crushing  two  fin- 
gers, and  spraining  one  wrist,***  It  was  wTorth 
it  though,  we  finally  got  the  thing  on  the 
truck.  All  this  was  accomplished,  mind  you, 
in  the  fantastically  short  time  of  six  and  a  half 
hours.  We  backed  out  of  the  yard,****  and 
started  up  the  street.  We  didn't  get  to  the 
corner,  when  a  jar  shook  the  truck*  Low  hang- 
ing telephone  wires  had  done  us  wrong,  The 
monster  was  sticking  up  over  the  roof  of  the 
cab,  and  had  caught  on  some  nice,  expensive 
looking  cables*  A  call  to  the  telephone  com- 
pany, an  explanation,  and  a  flattening  of  the 
wallet  soon  set  things  straight* 

We  couldn't  pull  the  tower  much  lower  on 
the  truck,  so  a  man  was  put  on  the  tower  top 
to  call  warning  of  any  coming  obstructions. 
We  started  up  again,  and  had  not  gotten  as 
far  as  the  next  corner  when  I  heard  a  scream* 
Our  man  on  the  tower  got  caught  on  a  phone 
pole,  and  was  hanging  onto  a  cross  member 
for  dear  life.  He  got  down  by  himself,  but  he 
spent  the  rest  of  the  day  pulling  splinters  out 
of  his  legs,  and  nursing  his  newly  flattened 
feet*  This  put  a  stop  to  riding  on  the  tower  *  .  . 
it  didn't  look  very  cute  anyway. 

We  got  the  rest  of  the  way  across  town 
without  too  much  trouble,  although  we  sure 
got  stares  from  startled  pedestrians.  After  all, 
it  isn't  every  day  you  see  a  windmill  covered 
with  radio  hams  grinding  down  a  busy  street. 
We  got  stopped  by  a  gendarme  who  wanted 
to  know  what  a  windmill  was  doing  on  a  truck 
with   all   kindsa   funny  people   crawling   over 

*  We  had  come  to  the  point  of  giving  it  an  affectionate 
handle, 
**  Being  careful  to  drive  in  the  flower  beds. 
***  All  mine 
****  Again   making  sure  to  drive   in    the  flower  beds. 
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OFFERS 


THE  LARGEST  INVENTORY 

of  USED  EQUIPMENT  in  the 
NORTHEAST.  SEE  SAMPLES  BELOW 

Collins  32V1 
Collins  32V2 

Collins  NEW  75$- 1   w/NB,   Filter  &  BFO 
Xtal*   Display   Unit.    Reg.   Net  712.50 
Hallicrafters  SX-96 
Hal  I  icr afters  SX-100 
Hallicrafters  SX-101  Mk  1A 
Hallicrafters  SX-110 
Hammarlund  HQ-110C 
Hammsilund  HQ-160 
Hammarlund  PRO-310 
Johnson  Invader 
Johnson  Pacemaker 
National  IMM73 
National  NC-300 


$189.95 
249.00 

599.00 
149.95 
199.00 
239.00 
119.00 
189.95 
259.00 
354.00 
495,00 
255.00 
119.95 
224.95 


"AUGUST  SPECIAL" 

Johnson  Challenger  $90.00 

National  NC-98  89.95 

WRITE   FOR  LATEST  COMPLETE 


(AGM& 


P.O.  BOX  312      603.F2iN5|358 


CONCORD,  N.  H. 


$5.00   FREIGHT  ALLOWANCE1 


SAVE 

BUY    FROM    WRL 

WRL  SPJRE 
SPAULDIN©  TOWERS 


WRITE 

FOR 
ANTENNA 
PACKAGE 

INFOl 


NO 

MONEY 

DOWN 


SELF-SUPPORTING 
3  SIZES  32',  40',  48' 

All  self -support  in?  with  large  tiib&nder 
or  other  beams.  May  be  extended  to 
120   ft.   with   proper  guying^ 

3  MOUNTING  BASES 

(a)  Rig"id  concrete  mount.  <b)  Concrete 
mount  with  hinge  base,  (c)  Earth  an- 
chor with   hing-e  base   (no  concrete). 

-A-   Fully   galvanized 

•k   Aircraft   riveted 

it  Streamlined   appearance 

■*■   Includes  rotor  mount  for  Ham-M, 
AE22.   etc. 


32  FOOT 

*5885  cJSlSn 

MOUNT 


AH  shipments  are 
via  truck,  cofteet, 
with  $5.00  iff. 
allowance* 

"By  Demand -Most  Popular  Tower  in  the  USA" 


WRL      World  Radio  Laboratories.  Inc 

1415    w      BROADWAY  *  PHOHE     3?B  1851 

COUNCIL   BLUFFS.   i0*A 
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it.  We  started  to  explain,  but  when  we  told 
him  we  were  radio  hams,  he  just  mumbled  and 
went  back  to  his  beat.  The  ham  faction  is  well 
known  in  this  town. 

Approximately  five  hours  after  blast-off  we 

arrived  at  Fulton  Street 3  where  we  thought 
we'd  be  safe.  But,  our  haven  was  short-lived, 
because  the  neighborhood  kids  had  their  scouts 
out,  and  they  all  were  waiting  for  us  when 
we  turned  the  comer.  This  isn't  the  safest 
way  to  travel  ...  I  mean  with  tykes  gamboling 
in  front  of  a  ten -ton  truck  you  are  driving. 
Asking  them  to  desist  brought  nil  results^  so  all 
the  neighborhood  parents  were  put  on  alert, 
and  that  got  results!  In  fact  one  of  our  win- 
dows still  gets  broken  now  and  then  by  one 
tyke  who  still  remembers,  even  though  he's 
in  his  twenties  now, 

After  some  jockeying  to  line  it  up  with  the 
driveway,  the  truck  was  backed  into  the  yard. 
Five  minutes  later  someone  remembered  to 
open  the  gate.  This  was  a  silly  thing  to  think 
of  now,  because  the  gate  had  been  sort  of 
opened  by  the  truck.  Anyhow,  we  backed  the 
whole  shebang  into  the  yard,  and  uncere- 
moniously slid  the  tower,  beam  and  all  into 
the  nearest  rosebush.  After  everything  was  un- 
loaded, the  truck  was  driven  out  of  the  yard 
and  over  the  gate,  leaving  some  nice  big  ruts 
in  the  lawn  for  the  kids  to  play  in. 

We  quickly  fell  to  work  in  getting  the  block 
and  tackle  hopelessly  tangled  in  the  tower 
struts,  and  seeing  how  long  it  would  take  to 
get  the  beam  bent  beyond  recognition  (it 
didn't  take  too  long).  One  of  the  kibitzers 
suggested  reversing  procedure  in  putting  the 
tower  up  as  opposed  to  the  way  we  took  it 
down.  Who  ever  heard  of  something  falling 
up?  The  tower  was  maneuvered  so  the  base 
pointed  to  the  foot  of  an  old  Oak,  and  a  block 
and  tackle  was  fastened  to  the  mast-hole,  One 
of  the  more  nimble-footed  members  of  our 
lot  volunteered  to  climb  the  tree  and  tie  the 
other  end  to  a  sturdy  looking  branch  near  the 
top.  Of  course  something  had  to  go  wrong. 
No  matter  how  sound  our  ideas  may  be,  some- 
thing always  happened.  This  time,  we  found 
that  the  sturdy  looking  branch  was  stuck  to 
the  tree  with  a  little  bit  of  rotten  bark.  You 
can  guess  what  happened  .  «  ,  we  spent  the 
next  few  minutes  picking  pieces  of  rotten 
wood  out  of  our  noggins. 

The  rope  was  re-tied  further  up  around  the 
trunk  and  the  tower  was  hoisted  up  and  set- 
tled into  position  without  any  more  trouble. 
Our  tree  climber  untied  the  rope  and  shinnied 
down  to  join  us.  We  all  stood  in  a  group  and 


watched  the  beam  swing  merrily  in  the  wind. 
I  forgot  about  the  co-ax. 

Nobody  noticed  this  little  oversight,  and  I 
wasnt  about  to  mention  it,  or  I  would  have 
been  hung  from  the  elements,  I  prudently  sug- 
gested we  all  go  and  open  some  cases  of  brew 
to  cap  off  this  little  tower  raising  bee.  The 
motion  was  seconded  and  passed,  and  we  all 
adjourned  to  consume  some  light  special. 

The  tower  had  been  up  for  two  hours  when 
the  telephone  rang.  "You're  messing  up  Law- 
rence Welk,  Get  you're  radio  station  off  the 
air  or  I'll  call  the  police!"  My  protests  were 
given  to  a  dead  phone  .  .  .  the  caller  had 
hung  up.  Three  more  calls  followed  almost  im- 
mediately, and  they  were  all  about  TVI.  I 
wasn't  even  on  the  air!  I  didn't  have  any  co-ax 
on  the  beam!  The  mere  presence  of  the  tower 
revealed  the  fact  that  I  was  a  radio  ham,  The 
calls  continued  all  night  long,  and  every  night 
for  the  next  week.  I  got  so  disgusted  with  the 
whole  thing,  I  never  put  co-ax  on  the  beam. 
I've  been  trying  to  get  rid  of  my  little  ad- 
vertiser ever  since. 

So  there  she  sits  today.  Rusting  away  in 
the  rear  of  the  house  with  a  free-wheeling  15 
meter  beam  spinning  away  with  the  wind. 
There's  a  dandy  squirrel's  nest  on  the  rotor 
platform,  and  a  sagging  40  meter  doublet 
hanging  from  the  mast-hole.  I  still  get  an  oc- 
casional phone  call  about  TVI,  but  it's  usually 
from  some  new  neighbor  who  saw  the  tower, 
and  mistook  ignition  interference  for  me  on 
channel  five.  Anybody  want  to  buy  a  tower  ,  .  . 
cheap?  .  .  .  W1MEL 


Letters 


Dear    Wayne, 

What  are  you  going  to  do  about  the  slanderous  state- 
ments made  by  W4HMK/1  in  June  QST?  I  realize  that 
he  will  be  excommunicated,  but   shouldn't  %ve  retaliate? 

Harvey  Rock  WA2BWQ 

The  QST  financed  Miner  "survey*  is  a  great  promotion 
idea*  Vm  now  making  plans  for  73  to  finance  a  similar 
survey  and  have  been  guaranteed  that  our  impartial  survey 
will  show  that  73  is  almost  entirely  responsible  for  all  sales 
of  ham  equipment* 


Dear  Wayne, 

Regarding  the  ARC-3  transmitter  conversion,  June  1963: 
This  article  may  cause  some  readers  to  assume  that  the 
automatic  tuning  equipment  is  useful  primarily  for  com- 
mercial remote  control  service.  Actually,  it  is  very  handy 
for  ham  operation,  particularly  when  you  consider  that  it 
comes  installed,  ready  for  use.  Unlike  the  522  or  ART13, 
there  are  no  preset  channels,  and  as  a  result,  no  problems 
regarding  VFO  operation.  Before  removing  the  autotune, 
try   it   out. 

James  S,  Hill  WfilVW 
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ncentive  Licensing 
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Institute  of  Amateur  Radio 


Membership  applications  for  the  Institute  of 
Amateur  Radio  have  taken  a  sudden  leap  up- 
ward following  the  ARRL's  decision  to  try  to 
get  the  FCC  to  return  to  the  old  principle  of 
restricted  voice  bands  for  the  few.  It  has  been 
slowly  dawning  upon  tens  of  thousands  of 
General  Class  licensees  that  this  means  that 
they  will  be  virtually  thrown  off  phone  unless 
they  decide  to  stand  up  and  fight  for  their 
interests.  The  only  other  organization  we  have 
in  ham  radio  is  the  Institute  and  they  are 
turning  to  it  in  increasing  numbers* 

Now  though  the  Institute  was  formed  for 
peaceful  purposes,  the  extent  of  the  approach- 
ing disaster  seems  to  call  for  drastic  measures. 
Before  the  Institute  can  take  a  stand  it  must 
know  the  desires  of  the  members  so  it  can 
express  these  desires  to  the  best  advantage  and 
coordinate  the  group  effort  for  maximum  effect. 

Membership  in  the  Institute  is  one  dollar 
per  year*  There  are  at  present  somewhat  over 
2000  paid  members.  Members  will  receive  an 
attractive  membership  card  and  mav  use  the 
Institute  insignia  on  their  QSL  cards. 


Membership  Application;  Institute  nl  Amateur 
Radio 


Name 
Address 


Call 


t  *  m 


Zone  .  .  State  ,  .  . 


Class  License Licensed  since 


—  I  am  opposed  to  restricted  voice  bands, 

—  I  am  not  opposed  to  restricted  voice  bands, 

(All  present  members  of  the  IoAR  are  re- 
quested to  send  in  this  form  so  we  can  count 
vour  vote  too.)  Mark  here  if  vou  are  a  mem- 
ber 


El 

ZERO  BIAS 
TRIODE 


I  The  UE572A  is  a  zero 
j  bias  triode  and  has  been 
I  specifically  designed  for 
I  Single  Side  Band  appli- 
j  cations, 

I  The  UE572A  will  serve 
j  as  a  direct  replacement 
I  for  the  SUA  and  with 
I  its  plate  dissipation  of 
j  160W,  it  is  capable  of 
I  handling  twice  the 
f  power  of  the  81 1A.  Two 
j  UE752A's  in  parallel  will 
I  permit  a  total  power  in- 
J  put  of  one  kilowatt. 

I  D.C.  Plate  Voltage  ..2750V 
DX.  Plate  Current     350   ma 


i  * 


i 
i 


Filament:  Bonded  Thoria 

Voltage 6.3  volts 

Current  4  amperes 


i 


i 
I 


Far  a  technical  bulletin,  write  to  section  361 

UNITED  ELECTRONICS 

COMPANY  a  aui>*idiarv  °t 


ENERAL 


LECTRONICS 


I 

I 

I 


j  42  Spring  Street    *   Newark  4,  New  Jersey    •    HU  4-6300 


ASSURANCE  OF  RELIABILITY 


|>»C. 


TRANSISTORIZED 

IGNITION  SYSTEM 

for  Cars  -  Trucks  &  Boats 


D  Boosts  Engine  Performance 
D  Reduces  Fuel  Consumption 
D  Increases  Spark  Plug  Life 

□  Eliminates  Engine  Tune  ups 
D  Ends  Bluing  of  Points 

D  Easily  Converts  to  Conventional  System 

□  More  Efficient  2  Transistor  Circuit 

□  Simple  to  Install  &  Service 

□  Fully  Guaranteed 


6-12V  Neg  Gnd.  Only 


$3995   NET 


DISTRIBUTOR  INQUIRIES  INVITED 


ALCO  ELECTRONIC  PRODUCTS  INC 

LAWRENCE  3,  MASS. 
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nternational  Crystal's 


Add  On  Circuit 


When  the  acls  for  the  International  Crvstal 
Add  On  Circuits  came  out  a  few  weeks  ago 
our  eyes  lit  up*  Something  new!  We  sent 
immediately  for  the  spec  sheet  to  see  what 
was  involved-  We  were  skeptical  of  the  idea, 
we  have  to  admit,  fearing  that  a  unit  built 
up  out  of  individual  circuits  would  be  far 
more  costly  and  poorer  performing  than  regular 
commercial  units. 

We  should  have  known  better.  International 
Crystal  has  been  putting  out  circuits  for  quite 
a  few  years  now  and  they  have  all  been  just 
about  unbelievable  in  their  performance  and 
low  cost.  They  must  be  using  wetbacks  or 
something  on  their  assembly  lines  to  keep  costs 
down  so  far. 

When  the  poop-sheet  arrived  we  all  poured 
over  it  and  decided  that  we'd  try  a  cascode 
grounded  grid  two  meter  converter.  This 
seemed  like  the  best  test  we  could  make  since 
we  had  a  Tapetone  4 17 A  converter  and  a  new 
Amplidyne  nuvistor  converter  on  hand  for 
comparison.  We  made  out  the  list  of  circuits 
we  needed  and  sent  it  down. 

Within  an  amazingly  few  days  a  carton  of 
small  boxes  arrived.  About  three  hours  later 
these  had  resolved  themselves  into  a  good 
looking  two  meter  converter.  The  assembly 
was  quite  simple  and  the  wiring  could  easily 
have  been  done  bv  a  female  Novice, 

w 

It  doesn't  reallv  make  anv  difference  how 
reasonable  a  converter  is  in  price  or  how 
beautiful  in  looks  if  it  doesn't  do  a  good  job 
of  converting.  We  took  the  converter  to  our 
new  VHF  shack  and  set  up  a  comparison  test 
using  a  Waters  coaxial  transfer  switch  so  we 
could  get  S-meter  readings  on  the  AOC  con* 
verter  and  the  Tapetone  converter  or  the 
Amplidyne  converter.  In  theory  the  4 17 A 
Tapetone  converter  should  have  been  a  little 


better  than  either  of  the  others,  but  in  direct 
comparison  we  found  that  the  International 
Crystal  Add  On  Circuit  converter  and  the 
Amplidyne  were  about  equal  and  both  better 
than  the  Tapetone.  This  tells  us  two  things: 
the  AOC  converter  is  indeed  a  hot  one  and 
our  Tapetone  converter  needs  some  work. 

After  looking  over  the  data  sheets  on  the 
AOC's  we  discovered  that  merely  by  changing 
the  crystal  and  retiming  the  slug-tuned  coils 
we  would  have  a  220  me.  converter.  Since 
we're  planning  on  using  220  soon  the  con- 
verter is  back  on  the  workbench  being  retuned 
and  a  new  ciystal  is  on  order. 

The  basic  idea  of  the  Add  On  Circuits  is 
that  you  can  buy  just  the  circuits  you  need 
to  build  the  equipment  you  desire.  Later,  if 
you  want  to  change  it  to  something  else  or 
add  an  extra  stage  of  amplification,  it  is  very 
simple  to  do. 

For  instance,  on  the  two  meter  converter 
we  start  out  with  a  slug-tuned  coil  for  the 
input,  a  6DS4  nuvistor  grounded  grid  stage, 
a  double  slug-tuned  coil  unit,  a  6BH6  mixer 
unit,  a  crystal  local  oscillator  unit,  a  coil  unit, 
a  6D34  multiplier  unit,  another  coil  unit  and 
a  power  connection  unit*  Goes  together  like 
building  blocks. 

Just  one  use  of  these  new  circuits  convinces 
us  that  International  Crystal  has  a  great  idea 
there,  Yv7e  might  expect  a  lot  of  imitators  if 
they  hadn't  shrewdly  kept  their  prices  so  low 
as  to  discourage  competition.  The  bill  on  the 
complete  two  meter  nuvistor  grounded  grid 
nuvistor  cascode  converter,  including  all  tubes, 
hardware,  chassis,  etc.,  was  only  $68.35! 

Drop  a  card  to  International  Crystal,  18 
North  Lee,  Oklahoma  City  1,  Oklahoma  and 
ask  for  their  spec  sheets  on  the  AOC*s. 

,  .  .  Wayne 
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Crystals  in   Hermetically  Sealed   HC-6/U    Holders.  Crystals  Sell 

$1.05   Each   Postpaid   USA.  Fully  Guaranteed. 
The  first  listed  group  is  available  in  quantity. 


at 


9000.000 

1 0400.000 

1 0666,67 

11618.520 

11717.41 

1 5000.000 

20.53333 

22.15556 

26.12083 

26.16250 

26.66667 

27.120 

27,78333 

27.72500 

28.620 

35.55555 

37.40741 

37.77770 

37,0000 

38,53700 

42.33333 

42.59259 

42.96296 

46.10000 

46.30000 

47.90000 

47.93750 

54.8500 

82.33333 

83,33333 

Same  as  above  except  in  limited  quantities  of  20  or  less 

in  stock 

• 

Please  give  < 

second  choice  when  ordering. 

1 0441 .67 

1 2000.000 

12.3000 

12600.000 

15.7775 

17.055 

17.255 

17.855 

20.0060 

26,235 

28845^00 

28.88889 

29025.00 

29475.00 

29600.00 

29.62500 

30000.00 

30.0000 

30725.00 

30875.00 

30925-00 

31.0000 

32.22222 

33.33333 

33,90000 

33.950 

34.00000 

34.050 

34.10000 

34,150 

34.20000 

32.250 

34.3000 

34.4000 

35.0000 

35.62963 

35.66667 

35.70370 

35.74074 

35.77778 

35.814B1 

35.85185 

35-88889 

35.92593 

35.96296 

36.03704 

36.07407 

36.11111 

36.14818 

36.18519 

36.22222 

36.25926 

36.29630 

36.33333 

36.37037 

36.40741 

36.44444 

36.48148 

36.51852 

36.55556 

36.59259 

36.62963 

36.66667 

36.70370 

36.74074 

36.77778 

36.81 481 

36.85185 

36.88889 

36.92593 

36.96296 

37.0000 

37.03704 

37.07407 

37.11111 

37.14815 

37.18519 

37.22222 

37.25926 

37.29630 

37.33333 

37.37037 

37,44444 

37.48148 

37,51852 

37.55556 

37.59259 

37,62963 

37,66667 

37.6958 

37.70370 

37.74074 

37.77770 

37,77778 

37.81481 

37.85185 

37.8625 

37.88889 

37.92593 

38,14815 

38.537 

39.5T850 

39,518519 

39.55550 

39.555556 

39.592593 

39.59620 

39.629630 

39,62960 

39,66670 

39.666667 

39.70370 

39.703704 

39,74070 

39.740741 

39.77780 

39.777778 

39,81480 

39.814815 

39.851 852 

39,85190 

39.88890 

39888889 

39.92590 

39.92526 

39.96300 

39.962963 

40.03700 

40,037037 

40.07400 

«0.O74O74 

40.1110 

4011111 

40.1481 

40.148148 

40.185185 

40.18520 

40.22220 

40.22222 

40.259259 

40.25930 

40.296296 

40.29630 

40.33330 

40.33333 

40.370370 

40.40740 

40.44440 

40,44444 

40.481481 

40.44583 

40.48150 

40.51850 

40.55550 

40.555556 

40.59260 

40.592593 

40.62960 

40.62963 

40.666667 

40.66670 

40.70770 

40.703704 

40,74070 

40.740741 

40.77780 

40.777778 

40.81480 

40.814815 

40.851852 

40,85190 

40.88890 

40.888889 

40.92590 

40.925926 

40.962963 

40.9630 

41 .0000 

41.03700 

41 .037037 

42.0000 

42.62963 

42.66667 

42.7000 

42.70370 

42.74074 

42.77778 

42.81481 

42,85185 

42.8500 

42.88889 

42.92593 

42,96296 

43.03704 

43.07407 

43.11111 

43,14815 

43,18519 

43.22222 

43.25926 

43.29630 

43.33333 

43.37037 

43.40741 

43.44444 

43.48148 

43.51852 

43.55556 

4359259 

43.62963 

43.66667 

43.70370 

43.74074 

43.77778 

43.81481 

43.85185 

43,88889 

43,92593 

43,96296 

44.00000 

44.03704 

44.07407 

44.1TT11 

44.14815 

44.18519 

44.22222 

44.25926 

44.29630 

44.33333 

44.37037 

44.40741 

44.44444 

44.48148 

44.51852 

44.555556 

44.59259 

44.62963 

44.66667 

44.70370 

44.74074 

44.77778 

44.81481 

44.85185 

44,88889 

44.92593 

45.1000 

45.90000 

47.00350 

47.81250 

47.92700 

48.30000 

48.31 2500 

48,7000 

49.9000 

50,1000 

57,27500 

61 .33300 

67.5 

69.000 

69.5000 

Watch  future  issues  of  73  for  complete  listings  of  crystals  in  all  categories. 
Be  sure  to  include  2nd  choice  selections.  Additional  lists  available  for  a  stamp. 

QUAKER  ELECTRONICS  po  box  215,  hunlock  creek,  penna. 


Knight-Kit  Code  Oscillator 


l\.    ...:■.><■: 


Knights-Kits  for  all  sorts  of  ham  gear  have 
been  springing  up  in  profusion.  Allied  Radio 
has  been  consistent  in  their  program  to  pro- 
duce low  cost  equipment  in  kit  form  which 
performs  well.  The  new  LC-i  code  practice 
oscillator  kit  priced  at  only  $7:95  is  a  good  il- 
lustration. This  kit  includes  a  complete  osclla- 
tor,  cabinet,  loudspeaker,  hand  key,  plus  a 
jack  for  earphones  and  a  flashing  light.  The 
kit  assembles  easily,  giving  confidence  to  any 
neophte  that  he  need  not  be  frightened  by 
the  mysteries  of  electronics. 

The  oscillator  is  LOUD.  This  unit  can  be 
used  for  any  size  group  that  you  will  probably 


be  able  to  gather  for  practice,  Around  the  73 
Hq  we  not  only  use  the  LC-1  to  pry  our  one 
lazy  Technician  into  the  General  ranks,  but  it 
also  serves  to  warn  of  impending  meals  and  to 
wake  everyone  up  in  the  morning.  We  get  a 
lot  of  mileage  out  of  things  here. 

You  can  patch  the  LC-I  into  your  rig  for 
MCW  transmission  up  on  two  meters  if  you 
go  for  that  sort  of  thing.  There  is  a  label  with 
the  morse  code  on  it  for  the  case  which  is 
handy  for  phone  men.  Heh,  heh. 

$7.95,  Knight-Kit  (Allied  Radio),  Works, 
Two  transistors,  built-in  battery  (included  in 
kit) ,  profusely  illustrated  instruction  book,  etc. 
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More  on  the  use  of 


The  SWR  Mete 


r 


Richard  Williams  W8JWP 
3327    13   Street  S,W. 
Canton  I  0,  Ohio 


On  a  low  loss  transmission  line  which  is 
perfectly  matched  at  the  antenna  termination 
the  rf  voltage  along  the  line  is  just  that  of  the 
incident  wave  and  is  nearly  constant  along  the 
full  length  of  the  line.  However,  if  the  antenna 
termination  is  not  perfectly  matched,  a  wave 
will  be  reflected  back  from  the  antenna  end  of 
the  line  and  this  reflected  wave  will  have  a 
voltage  whose  magnitude  is  something  less 
than  that  of  the  incident  wave.  We  now  have 
two  waves  traveling  on  the  line.  In  the  case  of 
an  unmatch  at  the  transmitter  end  we  will  have 
multiple  reflections  and  will  have  many  indi- 
vidual waves.  However,  all  of  the  waves  travel- 
ing in  one  direction  can  be  added  together  to 
form  a  single  wave  traveling  in  that  direction. 
Thus,  we  need  only  consider  two  waves,  one 
traveling  from  the  transmitter  to  the  antenna 
end  of  the  line  and  one  traveling  in  the  oppo- 
site direction.  Both  of  these  waves,  when  con- 
sidered individually,  have  a  magnitude  which 
is  relatively  independent  of  the  position  on  the 
line  at  which  they  are  measured.  However, 
when  we  add  the  two  waves  together  to  get 
the  total  rf  voltage,  we  find  that  because  the 
phase  relationship  which  exists  between  the 
two  waves  is  a  function  of  the  position  on  the 
line,  that  the  total  voltage  is  also  a  function  of 
the  position  on  the  line  (this  is  the  voltage  one 
would  measure  with  a  simple  rf  voltmeter 
inserted  across  the  line).  If  the  magnitude  of 
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the  reflected  wave  is  equal  to  that  of  the 
incident  wave,  there  will  be  points  one-half 
wavelength  apart  on  the  line  where  the  total 
voltage  is  zero,  even  though  the  voltages  of 
both  the  incident  and  the  reflected  waves  at 
this  point  are  not  zero,  and  are,  in  fact,  the 
same  as  they  are  at  every  other  position  on 
the  line. 

Mr.  Wilds,  in  his  article  on  p,  42  of  the 
October  1962  issue  of  73  makes  the  statement 
that  since  most  of  the  inexpensive  SWR  bridges 
are  voltage  operated  devices,  that  locating  the 
SWR  bridge  at  a  voltage  null  point  on  the  line 
will  cause  the  SWR  to  appear  to  be  deceptively 
low*  This  is  not  correct  for  a  correctly  adjusted 
bridge  because  the  SWR  reading  which  is 
obtained  is  proportional  to  the  ratio  between 
the  voltage  of  the  outgoing  wave  and  the 
reflected  wave  and  not  to  the  total  voltage 
existing  on  the  line  at  the  point  where  the 
SWR  meter  is  inserted,  If  the  SWR  meter  is 
operating  correctly  and  if  the  length  of  the 
feed  line  between  the  transmitter  and  the 
receiver  is  not  changed,  the  reading  obtained 
on  the  SWR  meter  should  not  vary  with  its 
position  in  the  feed  line,  assuming  that  the 
SWR  meter  itself  does  not  introduce  any 
discontinuities, 

Mr,  Wilds  suggests  the  using  of  an  extra 
piece  of  coax  to  determine  whether  the  indi- 
cated SWR  is  different  from  the  actual  SWR. 
This  is  somewhat  misleading,  since  if  there 
is  a  mismatch  between  the  transmitter  and  line 
as  well  as  between  the  line  and  the  antenna, 
changing  the  length  of  the  transmission  line 
between  the  antenna  and  the  transmitter  may 
very  well  change  the  actual  SWR  on  the  line. 
However,  the  extra— coax  method  is  quite 
valuable  as  a  test  of  not  only  the  matching  of 
the  antenna  to  the  line,  but  also  of  a  test  of 
whether  the  SWR  meter  is  operating  correctly, 
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and  of  the  match  between  the  transmitter  and 
the  line. 

The  following  procedure  can  be  used  to 
determine  whether  the  fault  lies  In  the  SWR 
bridge  or  in  the  match  between  the  trans- 
mitter and  the  line,  For  the  most  dependable 
results,  it  would  be  a  good  idea  to  try  the 
experiment  twice  with  two  different  lengths  of 
coax,  1,  neither  of  which  is  a  multiple  of  A. 
at  the  operating  frequency. 

First  connect  the  circuit  as  shown  in  ( 1 )  and 
measure  the  SWR,  then  connect  it  as  shown  in 
(2)  and  (3)  and  get  SWR  measurements  in 
both  cases.  If  all  three  SWR  measurements  are 
unity,  the  line  is  well  matched  at  the  antenna 
termination^  but  no  information  is  obtained 
on  either  the  SWR  meter  or  the  transmitter- 
line  match.  If  this  is  the  case,  and  if  it  is 
desired  to  check  the  latter  two  items,  a  delib- 
erate mismatch  may  be  introduced  at  the 
antenna  end  and  the  measurements  repeated 
again.  Assuming  now  that  SWR  measurements 
other  than  unity  are  obtained,  we  can  list  the 
following  conditions  and  their  causes: 

A.  If  the  SWR  obtained  in  all  three  cases  is 
the  same,  the  SWR  meter  is  operating  properly 
and  the  transmitter  is  matched  to  the  line,  but 
the  antenna  is  unmatched. 

B.  If  the  readings  obtained  in  (1)  and  (3) 
are  the  same  and  different  from  that  obtained 
in  (2),  then  the  transmitter  is  properly 
matched  to  the  line,  but  the  antenna  is  un- 
matched and  the  SWR  meter  is  not  operating 
properly. 

C.  If  the  readings  obtained  in  (2)  and  (3) 
are  the  same,  but  different  from  that  obtained 
in  (1),  then  the  SWR  meter  is  operating 
properly,  but  neither  the  antenna  nor  the 
transmitter  is  matched  to  the  line, 

D.  If  none  of  the  readings  agree  within  a 
few  percent,  then  the  SWR  meter  is  not  oper- 
ating properly,  the  antenna  is  not  matched  to 
the  line,  and  the  transmitter  is  not  matched  to 
the  line* 

If  the  above  tests  indicate  that  the  SWR 
meter  is  not  operating  correctly,  then  it  should 
be  adjusted  according  to  the  manufacturer's 
instructions,  using  a  good  dummy  load  and 
operating  at  the  same  frequency  at  which  it  is 
desired  to  make  the  transmission  line  measure- 
ments. After  the  SWR  meter  is  adjusted  cor- 
rectly, if  trouble  is  still  encountered  getting 
either  an  (A)  or  a  (C)  condition,  the  trouble 
may  be  in  the  introduction  of  discontinuities  at 
the  coax  connectors  which  are  used  in  inserting 
the  short  length,  1,  of  coax  into  the  transmission 
line,  or  the  SWR  meter  itself  may  be  disturb- 
ing the  line.  Once  these  problems  are  elimi- 
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nated,  the  above  procedure  may  be  used  to 
match  both  the  antenna  and  the  transmitter 
to  the  transmission  line, 

Mr.  Wilds  also  makes  the  statement  that  by 
using  the  proper  length  of  line  it  is  easier  to 
load  up  the  transmitter.  This  is  true  insofar 
as  getting  the  maximum  power  out  of  the 
transmitter  is  concerned,  but  the  very  fact  that 
the  line  still  is  not  flat  means  that  an  excess 
amount  of  power  is  being  lost  on  the  line  due 
to  the  waves  which  are  being  reflected  back 


and  forth,  and/or  that  power  reflected  back 
along  the  line  is  being  dissipated  in  the  trans- 
mitter tank  circuit.  The  only  way  to  get  rid 
of  these  losses  or  to  reduce  them  to  a  tolerable 
level  is  to  have  a  reasonably  good  match  on 
both  ends  of  the  transmission  line*  This  is  the 
only  method  of  getting  the  most  transmitter 
power  into  the  antenna,  and  it  has  the  added 
advantage  of  reducing  TVI  (either  directly  or 
by  permitting  the  use  of  a  low-pass  filter  in 
the  line).  .  .  .  W8JWP 


Vertical  Antennas 


Herbert  Brier  W9EGQ 
385  Johnson  Street 
Gary  3,   Indiana 


Apparently  an  increasing  number  of  new 
hams  getting  on  the  lower-frequency  ham 
bands  are  putting  up  vertical  antennas,  but 
most  old  timers  still  prefer  the  horizontal  an- 
trnna.  Does  this  mean  that  the  newcomers 
are  being  oversold  on  the  vertical  through 
lack  of  theoretical  and  practical  knowledge,  or 
are  the  old  timers  overlooking  a  good  thing  by 
passing  up  the  vertical  antenna?  Let*s  try  to 
find  out 

What    Makes    a    Good    Antenna 

Obviously,  how  well  an  antenna  performs 
is  determined  by  the  percentage  of  the  power 
fed  into  it  when  it  radiates  in  the  desired 
direction.  Direction  in  this  connection  means 
both  the  compass  direction  and  the  angle  above 
the  horizon  at  which  the  radiation  takes  place* 
The  latter  is  important,  because  practically  all 
radio  communications  over  distances  much 
in  excess  of  50  miles  on  the  frequencies  be- 
tween 1,5  and  30  mc  are  accomplished  by 
signals  radiated  by  transmitting  antennas  at 
angles  above  the  horizon  striking  the  ionos- 
phere between  65  and  250  miles  above  the 
earth  and  being  refracted  back  to  the  earth 
miles  away. 

For  example,  between  the  U.S.A.  and 
Europe,  signals  arrive  at  angles  between  10  and 
35  degrees  on  7  mc  99%  of  the  time.  On  14  mc, 


the  arrival  angle  is  between  6  and  17  degrees 
99%  of  the  time.  Nine  degrees  is  the  median 
angle  for  DX  signals  on  10  meters*  Higher 
angles  of  radiation  are,  of  course,  useful  over 
shorter  distances,  particularly  on  the  lower- 
frequency  amateur  bands. 

With  these  facts  in  mind,  let's  look  at  the 
vertical  radiation  patterns  of  the  simple  hori- 
zontal and  vertical  antennas  shown  in  Fig.  1A 
to  ID  and  2A  to  2D.  From  these  patterns, 
it  is  easy  to  see  that  a  horizontal  antenna  re- 
quires a  height  of  65  to  70  feet  (J*  wave  on 
7  mc,  1  wave  on  14  mc)  to  achieve  the  low 
angles  of  radiation  most  desirable  for  DX  work. 
But  a  vertical  antenna  X  to  %  wavelengths 
long  is  a  powerful  low-angle  radiator,  (Even  a 
%  wave  vertical  is  a  low-angle  radiator,  but  the 
losses  introduced  by  the  necessary  loading 
coil  and  other  factors  touched  on  later  de- 
crease the  efficiency  of  such  short  antennas. 

Incidentally,  Fig,  2A  to  2D  apply  to  vertical 
antennas  operated  against  an  artifical  "ground 
plane."  In  its  simplest  form,  a  ground  plane 
consists  of  three  or  more  (usually  four)  %- 
wave  wires  arranged  like  spokes  of  a  wheel 
under  the  base  of  the  antenna.  Strictly  speak- 
ing, the  artificial  ground  must  be  at  least  )i 
wavelength  above  the  earth  to  function  as  a 
true  ground  plane.  At  lower  heights,  the  effec- 
tive ground   establishes   itself  somewhere  be- 
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HORIZONTAL    ANTENNA    1/4   WAVELENGTH  HIGH 

VERTICAL    PATTERN    OF   HORIZONTAL    ANTENNA    1/8    WAVE- 
LENGTH  HIGH   IS   SIMILAR,    EXCEPT    LESS    POWER    IS 
RADIATED   BELOW   45* 

FIGURE     IA 

Figures   (A,    IB,  IC  and  ID,     Radiation   patterns  in  vertical 
plane   of   horizontal    antennas   1/4,  1/2,  3/4  and    I  wavelength 
high  respectively.       Perfect   ground   assumed 


VERTICAL  AVIS 


HORIZONTAL    ANTENNA   \/2   WAVELENGTH   HIGH 

FIGURE     IB 


HORIZONTAL   ANTEWNA   3/4   WAVELENGTH  HIGH 

FIGURE       IC 


VERTICAL   AXIS 


HORIZONTAL    ANTENNA    I    WAVELENGTH    HIGH 

FIGURE    ID 
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VERTICAL    AXIS 


VERTICAL    ANTENNA    1/8  WAVELENGTH    LONG. 

FIGURE      2A 

Figures  ZA,  36,  2C  and  20.     Rgdiotion  patterns  in  vertical  plane 
and  all  compass  directions  of  vertical  antennas  i/B„  \ft,  1/2   and 
5/8  wavelengths  long,  respectively.     Antennas  mounted    o   few 
inches  above   eoiih  or   ground  plane.      Power  or  angles   below 
dotted  lines  absorbed  by  ground  Josses. 


VERTICAL    AXIS 


VERTICAL   ANTENNA    1/4    WAVELENGTH    LONG. 

FIGURE      2B 


VERTICAL   AXIS 


VERTICAL    ANTENNA    (/£   WAVELENGTH    LONG 


FIGURE       EC 


■VERTICAL    AXIS 


VERTICAL    ANTENNA    5/8    WAVELENGTH    LONG 

FIGURE      20 

tween  the  earth  and  the  artificial  ground; 
nevertheless,  these  lower  quasi-ground  planes 
usually  work  quite  well. 

From  the  above  information,  it  is  easy  to 
see  why  the  vertical  antenna  has  the  reputation 
of  being  a  good  DX  antenna.  But  how  does  it 
live  up  to  its  promise? 

The  ARRL  Radio  Amateurs  Handbook  says, 
"If  it  were  not  for  its  ground  losses,  the  omni- 
directional radiation  pattern  and  its  low  angles 
of  radiation  would  make  a  vertical  antenna  an 
ideal  high-frequency  antenna."1  Dr.  Terman, 
in  Radio  Engineers  Handbook  says  that  when 
proper  precautions  are  taken  to  reduce  ground 
losses,  the  vertical  antenna  is  an  efficient  radia- 
tor.2 

What  Amateur  Users  Say 

In  the  following  paragraphs,  the  opinions  ex- 
pressed are  based  upon  personal  experience 
and  observation  and  conversations  with  hams 
who  had  taken  some  pains  to  achieve  reason- 
able   results    from    their    antennas,    whether 


they  were  vertical  or  horizontal,  as  well  as  on 
the  footnoted  and  other  articles. 

On  the  3.5  to  4-mc  band,  one  W8  reported, 
"The  vertical  worked  fine  on  DX— I  got  S9 
reports  from  South  Africa,  but  my  reports  from 
U.S.  stations  were  definitely  weaker  than  with 
the  old  horizontal  antenna.  As  I  work  the  U.S. 
every  day  and  South  Africa  about  twice  a 
year,  I  put  the  horizontal  back  up."  Another 
ham  questioned  said,  "after  trying  a  vertical, 
I  can  say  that  the  worst  horizontal  antenna  I 
ever  used  will  outperform  any  vertical  antenna 
made."  A  third  ham  said,  "I  must  be  satisfied 
with  my  vertical;  I  took  down  all  my  other 
antennas."  On  the  average,  a  3.5-mc  vertical 
antenna  is  superior  to  a  horizontal  antenna  over 
distances  in  excess  of  850  miles,  especially  if 
the  horizontal  is  less  than  60  feet  high,  Con- 
versely, the  horizontal  may  be  several  S  units 
better  over  shorter  distances. 

On  7  mc  there  is  little  to  choose  between 
a  good  vertical  antenna  and  a  good  horizontal 
antenna  for  working  long-haul  DX— provided 
that  the  horizontal  is  67  feet  high,3  But  com- 
pared to  lower  horizontal  antennas,  the  vertical 
is  a  better  DX  antenna.  On  the  other  hand,  the 
horizontal  usually  works  rings  around  a  ver- 
tical over  shorter  distances,  In  fact,  it  was 
practically  a  waste  of  time  to  call  stations  with- 
in 500  miles  or  so  with  my  vertical  antenna,  al- 
though the  23-foot  high  horizontal  usually  did 
very  well  over  these  distances.  But  as  soon 
as  "skip"  lengthened  out,  results  with  the 
two  antennas  was  just  reversed. 

Even  on  14  mc,  a  low  horizontal  antenna 
usually  outperforms  a  vertical  over  "short-skip" 
distances .  But,  once  again,  the  vertical  usually 
forges  ahead  of  the  horizontal  over  distances 
beyond  1,000  miles,  at  least  until  the  horizon- 
tal antenna  is  a  minimum  of  50  feet  high,  And 
occasionally,  the  vertical  will  even  outperform 
a  horizontal  beam  on  DX— just  often  enough 
to  thrill  the  vertical  owner  and  shake  up  the 
beam  owner*  On  the  21  and  28  mc  bands, 
there  is  little  to  choose  between  the  two  types 
—if  the  horizontal  is  at  least  45  feet  high. 

Incidentally,  a  vertical  antenna  is  fine  for 
working  mobile  stations  within  ground- wave 
range.  Conversely,  cross  polarization  effects 
between  horizontal  and  vertical  antennas  can 
reduce  signal  strengths  as  much  as  23  db  over 
these  distances,  although  the  difference  is  sel- 
dom this  great.  Don't  worry,  however,  about 
cross  polarization  effects  on  signals  that  travel 
through  the  ionosphere.  The  trip  so  mixes 
up  the  polarization  that  there  are  equal 
amounts  of  both  in  received  signals,  without  re- 
gard to  their  original  polarization. 
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Installing  a  Vertical   Antenna 

According  to  some  ads,  a  vertical  antenna 
and  a  few  square  inches  of  space  will  solve 
most  ham  antenna  problems.  True  enough,  a 
vertical  antenna  installed  in  a  crowded  space 
will  accept  rf  power  and  radiate  part  of  it,  the 
exact  percentage  depending  largely  on  the 
ground  losses  under  and  near  die  base  of  the 
antenna.  In  addition,  a  M-wave  or  shorter  ver- 
tical antenna  radiates  its  strongest  signal  from 
the  bottom  third  of  its  length;  consequently, 
objects  such  as  trees,  buildings,  and  utility 
wires  within  a  wavelength  or  more  of  the  an- 
tenna will  absorb  part  of  the  power  radiated. 
Thev  will  also  distort  the  theoretical  circular 
radiation  pattern  of  the  antenna. 

In  this  connection,  the  possibility  of  get- 
ting the  antenna  above  some  of  the  "and*  is 
the  main  advantage  to  a  ground-plane  antenna 
on  frequencies  where  line-of -sight  communica- 
tions are  unimportant*  On  the  VHF  bands, 
however,  antenna  height  is  a  major  factor  in 
determining  the  communication  range. 

Unfortunately,  a  ground  plane  antenna  is 
not  easy  to  erect  on  frequencies  below  14  mc. 
Even  if  you  can  stand  a  radiator  of  the  appro- 
priate height  on  your  roof,  where  are  you  going 
to  find  room  for  the  necessary  ground-plane 
radials?  You  can  reduce  their  length  by  install- 
ing loading  coils  in  them,  or  you  can  zig  zag 
them  around  in  the  available  space— at  the  ex- 
pense of  lowered  antenna  efficiency. 

"But  what  about  mobile  antennas,"  you 
may  reasonably  ask,  "They  use  the  car  body 
as  the  ground  system,  and  there  are  lots  of 
mobiles  on  75  meters/'  Passing  over  the  3% 
efficiency  of  the  average  75-mcter  mobile  an- 
tenna,4 it  is  certainly  possible  to  put  a  wire 
mattress  the  size  of  an  automobile  under  a 
vertical  antenna  to  serve  as  the  ground  system. 
In  fact,  one  well-known  antenna  manufacturer 
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will  sell  you  the  "mattress/'5  Its  efficiency  as  a 
ground  plane  is  proportional  to  its  size  compar- 
ed to  a  full-size  ground  plane;  therefore,  its 
efficiency  is  high  on  14  mc  and  above,  and 
relatively  low  on  3.5  and  7  mc. 

Lowering  Ground   Resistance 

Returning  to  earth-mounted  verticals,  you 
could  obtain  a  good  ground  connection 
in  the  center  of  a  salt  marsh  by  dropping  a 
length  of  wire  in  the  water.  In  rich,  permanent- 
ly-moist soil,  driving  an  eight  to  12  foot  pipe 
about  an  inch  in  diameter  into  the  earth  will 
produce  a  fairly  low-resistance  dc  or  low-fre- 
quency ac  ground  return.  In  dry,  sandy,  or 
rocky  soil  tour  additional  pipes  in  a  10  foot 
square  around  the  first  one,  all  five  connected 
together  with  heavy  wire  is  recommended. 
Such  an  installation  is  good  for  lightning  pro- 
tection, but  it  isn't  a  particularly  effective  rf 
ground. 

Actually,  rf  currents  are  introduced  into 
the  earth  for  many  feet  around  an  antenna.  As 
a  result,  these  currents  must  travel  long  dis- 
tances through  the  earth  to  reach  the  ground- 
return  point  of  the  antenna  system.  Further- 
more, because  of  rf  "skin"  effects,  the  effective 
ground  resistance  increases  with  frquency. 

To  obtain  a  low-resistance,  rf  ground,  in 
addition  to  the  ground  rods,  you  can  bury 
four  or  more  heavy  wires  a  few  inches  in  the 
ground  like  spokes  of  a  wheel  around  the  base 
of  the  antenna  and  tie  them  together  at  the 
center.  For  the  best  results,  each  buried  radial 
should  be  at  least  Jl  wavelength  long  at  the 
lowest  operating  frequency  of  the  antenna. 
Also,  the  more  radials  you  bury,  the  better  the 
results,  although  the  rate  of  improvement  goes 
down  after  about  12  are  installed. 

Before  treatment,  the  rf  resistance  of  an 
average  earth  ground  will  be  50  ohms  higher. 
With  the  installation  of  a  buried  radial  system, 
this  resistance  can  be  reduced  to  less  than 
five  ohms.  As  a  Jl  wave  vertical  antenna  has  an 
effective  radiation  resistance  of  approximately 
32  ohms,  lowering  the  ground  resistance  from 
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40  FEET  FOR  14.35  TO  IB  Mc 
ZB  FEET  FOR  21.5  TO  3,5  Mc. 
20  FEET  FOR  29.7  TO  3.5  Mc. 


TO 
GROUND  SYSTEM 

F  *  HJGHEST  OPERATJNG  FREQUENCY 

Fig,  5.  Simple  3  to  5  bond  vertical  antenna. 

50  ohms  to  five  ohms  will  increase  the  radiating 
efficiency  of  the  antenna  from  39%  to  86%, 

An  even  more  dramatic  improvement  is  ob- 
tained by  reducing  ground  losses  when  a  short- 
ened antenna  is  used.  For  example,  a  %  wave, 
loaded  vertical  (33  feet  long  on  80  meters) 
has  a  radiation  resistance  of  10  ohms  or  so* 
With  such  an  antenna,  reducing  the  ground 
resistance  from  50  ohms  to  five  ohms  will 
raise  the  antenna  efficiency  from  an  anemic  17% 
to  a  respectable  67%. 

By  the  way,  if  you  don't  have  room  for  % 
wave  radials,  shorter  ones  will  still  bring  down 
l  he  ground  resistance*  Increasing  their  number 
will  help  compensate  for  their  lack  of  length. 
In  one  installation,  sixteen  25  to  40  foot  radials 
decreased  the  ground  resistance  from  50  ohms 
to  7.6  ohms  at  4  mc.6 

To  give  you  all  the  bad  news  at  once,  even 
if  all  the  local  losses  resulting  from  an  imper- 
fect ground  were  eliminated,  this  doesn't 
mean  that  the  resulting  antenna  would  neces- 
sarily be  as  good  as  one  located  where  natural 
ground  losses  were  less.  Actually,  the  charac- 
teristics of  the  earth  for  miles  around  an  anten- 
na can  affect  its  radiation  characteristics. 

Signals  radiated  at  very  low  angles  from  an 
antenna  graze  the  earth's  surface,  and  over  the 
best  posible  earth,  energy  radiated  at  angles 
below  3}&  degrees  is  absorbed  within  a  few 
miles.  Over  a  lossy  earth,  energy  at  angles  up 
to  10  degrees  can  be  absorbed  in  this  manner, 
The  dotted  lines  at  the  bottom  of  the  curves  in 
Figs,  2 A  to  2D  show  the  effects  of  this  at- 
tenuation over  an  average  ground.  Fortunately, 
the  power  loss  in  this  manner  is  not  too  high, 
simply  because  practical  antennas  just  don't 
radiate  a  very  great  percentage  of  their  power 
at  very  low  angles.  Nevertheless,  the  effect  is 
present- 


No  dotted  lines  are  shown  in  Fig.  1A  to  ID, 
because,  at  the  heights  shown,  horizontal  an- 
tennas just  don't  radiate  any  appreciable  power 
at  angles  below  five  degrees. 

Practical   Vertical   Antennas 

If  you  have  stuck  with  me  so  far,  you  now 
have  a  pretty  fair  idea  of  the  good  and  bad 
points  of  vertical  antennas;  so  let's  put  up  a 
few  on  paper. 

Probably  the  simplest  effective  vertical  an- 
tenna is  the  ?4  wave  coaxial-fed  one  illustrated 
in  Fig.  3,  Fed  with  50  ohm  coaxial  cable,  the 
feedline  swr  will  be  approximately  VA  to  1  at 
the  antenna's  resonant  frequency.  If  the  anten- 
na is  being  operated  as  a  "ground  plane," 
dropping  the  ends  of  the  radials  to  produce  a 
30  degree  angle  below  the  horizontal  (eight 
feet  for  a  16!-;  foot  radial)  should  bring  the 
line  swr  down  to  near  1  to  1. 

Connecting  a  tuned  circuit  between  the  base 
of  the  antenna  and  ground  as  detailed  in  Fig.  4 
will  permit  using  the  antenna  on  twice  the  fre- 
quency, also  with  low  feedline  swr.  However, 
if  the  antenna  is  a  ground  plane  type,  you  will 
probably  have  to  add  at  least  one  pair  of 
radials  JJ  wave  long  at  the  new  frequency  to 
obtain  mimimum  swr  there.  In  fact,  this  is 
one  of  the  secrets  of  obtaing  best  results  from 
a  multiband  vertical  ground  plane  antenna— use 
a  full  set  of  foil iT  %  wave  radials  for  the  lowest 
frequency  band  and  at  least  a  pair  of  them 
J4  wave  long  at  each  additional  frequency  band 
being  covered. 

Referring  to  Fig.  5,  an  antenna  %  wave- 
lengths long  at  the  highest  frequency  you  wish 
to  operate  will  perform  efficiently  over  a  4  to 
1  frequency  range  and  fairly  efficiently  over 
an  8  to  1  range. 

Careful  positioning  of  the  taps  on  the  load- 
ing coil  will  produce  minimum  swr  on  all  ex- 
cept the  second  highest  frequency  range  of 
the  antenna.  At  tills  frequency,  the  series 
capacitor  will  produce  a  lower  feedline  swr 
than  taps  on  the  coil.  Incidentally,  at  1,000 
watts  transmitter  input,  a  current  of  five  to 
eight  amperes  (depending  on  the  frequency) 
will  flow  at  the  base  of  the  antenna.  Therefore, 
don't  skimp  on  the  switch,  if  you  run  high 
power. 

An  obvious  disadvantage  of  a  multiband  an- 
tenna such  as  shown  in  Fig,  5  for  quick-change 
artists,  who  like  to  flit  from  band  to  band,  is 
the  necessity  of  visiting  the  antenna  for  each 
band  change.  A  more  convenient  method  of 
covering  several  bands  with  a  single  antenna 
is  to  use  a  "trap"  antenna.  The  "traps"  are 
actually  lumped  circuits  connected  in  series 
with  the  antenna  at  strategic  points.  They  auto- 
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matically  change  the  electrical  length  of  the 
antenna  as  the  operating  hand  of  frequencies 
is  changed. 

While  you  can  get  into  a  debate  over  how 
efficient  a  multifrequency  trap  is,  its  operating 
convenience  can't  be  disputed.  The  "trap"  ver- 
tical is  available  from  several  manufacturers,  as 
are  the  raw  materials  for  the  other  antennas 
mentioned. 

Conclusions 

A  properly  installed  vertical  antenna  is  an 
excellent  ham  antenna.  However,  its  low- angle 
radiation  characteristics  make  it  somewhat  a 
DX  antenna*  As  a  result,  its  operating  perform- 
ance may  not  please  3,5  and  7  mc  operators 
who  prefer  to  make  solid  contacts  over  short 
and  moderate  distances  to  squeezing  out  the 
last  mile  from  every  call.  But  with  the  predict- 
ed course  of  the  sunspot  cycle,  for  the  next 
several  years,  low-angle  radiators  are  going  to 
be  at  a  premium  for  night-time  operation  on 
both  3*5  and  7  mc* 

If  you  are  unable  to  take  the  extra  steps  to 
reduce  ground  losses  and  to  get  a  vertical  an- 
tenna away  from  power-absorbing  objects,  ex- 
perience indicates  that  you  might  do  better 
with  a  horizontal  antenna*  But  bear  in  mind 
that  a  low-loss  ground  under  it  never  hurt 
a  horizontal  antenna,  nor  does  stringing  it 
amidst  utility  lines  and  metal-frame  buildings 
help  a  horizontal. 

.  .  .  W9EGQ 

Fig.    5    Notes 

L  40  turns  #12  wire  6  tpi,  2V5  dia,  taps 
adjusted  for  min.  feedline  SWR. 

C  used  on  2nd  highest  freq, — 250  rnmfd 
variable  for  7  mc,  150  mrnfd  for  21  or  14 
mc  (may  be  omitted  and  coil  tapped  on 
these  bands  at  cost  of  somewhat  higher 
swr) , 
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The  Windom 


In  the  past  few  months  the  old  single-wire- 
fed  Hertz  antenna,  so  popular  in  the  early 
'SG's,  has  become  an  object  of  fresh  interest*123 
The  Europeans  have  appreciated  it  right  along. 
The  English,  I  believe ,  named  it  "Windom" 
after  Lor  en  G.  Windom  W8GZ,  who  introduc- 
ed the  design  to  the  amateur  fraternity  in  his 
famous  1929  QST  article.4 

Like  the  most  recent  author,  Drayton  Coop- 
er W4WXY,1  I  have  an  affection  for  this  ele- 
gantly simple  way  of  radiating  electromagnetic 
energy.  The  article  left  openings  for  further 
contributions  in  the  following  areas: 
1)  How  to  find  the  fundamental  frequency  of 
the  antenna 

How  to  find  the  correct  point  of  feed 
How  to  couple  to  a  push-pull  PA 
A  more  complete  bibliography 
These  topics  are  easily  disposed  of  to  complete 
the  record. 

At  almost  exactly  the  same  time  as  Loren 
Wmdom's  article  in  QST,  Everitt  and  Byrne 
published  a  description  of  the  single- wire- fed 
Hertz  in  Proceedings  of  the  IRE,5  This  article 
does  an  excellent  job  of  explaining  topics  (1) 
and  (2)  above. 


2) 

3) 

4) 
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There  is  a  very  simple  way  to  tune  a  single- 
wire-fed  Hertz  antenna.  The  practical  tech- 
nique was  shown  to  me  by  Charles  W,  Sum- 
ner W4EJ  in  1932,  The  technique  as  then  em- 
ployed was  as  follows  for  a  7-mc- fundamental 
antenna. 

First,  several  Christmas-tree  lamps  were 
stripped  of  their  paint,  A  matched  pair  was 
found  by  running  them  with  a  battery  or  a 
filament  transformer*  The  glow  was  matched 
in  dim  light  at  an  orange-red  temperature.  A 
lead  4  inches  long  was  soldered  to  each  ter- 
minal of  each  of  the  two  bulbs  selected.  The 
bulbs  were  then  attached  across  a  small  length 
of  the  antenna,  with  their  common  point  at  the 
attachment  of  feeder  to  antenna,  as  shown  in 
Fig.  1.  The  antenna  was  then  raised,  prefer- 
ably at  dusk  or  at  night,  by  means  of  rope  and 
pulleys.  Power  in  the  order  of  50  watts  was 
applied.  One  bulb  would  usually  be  found  to 
glow  more  brightly  than  the  other.  This  indi- 
cated incorrect  resonance,  in  accordance  with 
Fig.  2,  It  was  customary  to  leave  about  two 
feet  of  wire  excess  twisted  at  the  insulator  at 
each  end  of  the  antenna.  A  few  inches  of  this 
added  or  subtracted  at  either  end  of  the  an- 
tenna (it  makes  no  difference  which  end) 
tended  to  equalize  glow  of  the  lamps.  Note 
that  the  feeder  has  not  yet  been  matched  and 
that  this  is  unimportant  at  this  point  in  the  pro- 
cedure. The  length  of  the  antenna  was  tailored 
in  increments  eventually  down  to  about  two 
inches  until  an  equal  lamp  glow  resulted.  Fas- 
tidious operators  would  then  interchange  the 
lamp  positions  as  a  check  that  if  sensitivity 
was  identical.  Of  course,  the  natural  resonance 
of  an  antenna  depends  to  some  extent  on  its 
mutual  couplings  with  other  objects,  including 
the  earth  and  the  feeder.  Therefore  the  reso- 
nance as  found  by  this  method  was  often  a  few 
inches  different  from  that  given  in  the  custom- 
ary tables  and  formulas. 

The  bulbs  should  be  removed  when  pruning 
has  been  completed.  If  you  have  meters  and 
perhaps  a  transit— they're  better.  See  the  liter- 
ature formulas.4*  5 
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Having  resonated  the  antenna,  the  correct 
point  of  attachment  of  the  feeder  could  be 
found.  This  was  done  by  first  dipping  the  plate 
current  of  the  transmitter  final  amplifier  with 
no  load.  The  feeder  was  then  coupled  to  the 
tank  at  some  point,  say  15  percent  from  the 
ground  end  of  the  plate  tank  circuit.  The  PA 
was  redippecL  It  was  carefully  noted  in  which 
direction  the  dip  had  moved.  The  antenna  was 
lowered  and  raised  with  new  trial  feeder  po- 
sitions until  a  point  of  attachment  for  the 
feeder  was  found  which  resulted  in  no  change 
between  tuning  of  the  loaded  and  unloaded 
dip.  If  the  transmitter  happened  to  be  a  self 
excited  oscillator  such  as  the  then  popular 
TPTG  or  TNT  circuits,  then  frequency  of  the 
oscillator  output  could  be  watched  rather  than 
tuning  of  the  dip. 

For  a  thorough  job,  another  step  is  necessary 
to  assure  a  "flat"  line.  There  is  always  a  remote 
chance  that  by  the  method  above,  a  fortuitous 
resistive  characteristic,  dependent  on  feeder 
length,  has  been  found.  The  proving-out  step 
might  be  either  of  the  following,  (a)  Carefully 
shunt  three  matched  lamps  at  X/8  intervals 
along  the  feeder.  They  should  light  with  equal 
brilliance,  (b)  Temporarily  add  a  ></4  length  of 
feeder.  The  tank  tuning  and  loading  should 
not  change  markedly.  When  you  consider  how 
many  of  these  antennas  have  been  put  up  by 
measurements  from  tables  alone,  "forced  in" 
by  matching  networks  at  the  transmitter,  and 
with  happy  end-results,  this  last  step  may 
seem  a  gilding  of  die  lily. 

As  W4WXY  has  already  mentioned,  it  was 
important  to  have  a  good  ground.  Without  it, 
rf  might  appear  on  nearly  all  the  hardware 
connected  to  the  ac  Line  in  the  shack.  It  was 
very  annoying  to  receive  small  skin  burns  from 
metal  receiver-tuning  dials,  for  example.  The 
best  ground  rods  were,  and  still  are,  available 
from  Graybar.  One  good  type  is  8'  x  %"  diame- 
ter, copperclad.  If  nearby,  the  home  water  pipe 
at  its  point  of  emergence  from  the  ground  is 
probably  a  better  ground.  A  length  of  RG-8, 
or  almost  any  coaxial  cable,  makes  a  good,  low 
inductance  ground  lead.  Only  the  outer  con- 
ductor is   used. 

The  wire  for  the  antenna  was  usually  No, 
14,  I  made  the  mistake,  one  time,  of  using 
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soft-drawn  (magnet)  wire.  It  just  kept  stretch- 
ing and  stretching.  The  best  kind  is  copperdad. 
If  you  have  a  kink,  scrap  it  and  start  over- 
One  seldom-mentioned  advantage  of  the 
single-ware  feed  Hertz  is  that  it  is  not  imme- 
diately apparent  to  the  public  as  a  transmitting 
antenna.  That  is,  the  amateur  is  less  liable  to 
harassment   from   TV  viewers  who  mav   mis- 

w 

takenJy  attribute  their  troubles  tp  his  activities. 

Now  as  to  topic  (3)  above— tKere  is  nothing 
to  it.  For  coupling  to  a  push-pull  PA,  just  tap 
the  single  wire  up,  either  way,  from  the  cen- 
ter tap  of  the  plate  tank,  Mutual  couplings  in 
the  coil  and  the  tank  circulating  current  will  do 
the  rest.  It  may  look  a  little  strange  on  the  dia- 
gram, but  there  is  no  problem* 

Incidentally,  it  is  not  proper  to  couple  direct 
from  the  plate  tank  to  the  antenna.  For  one 
thing,  this  may  make  the  antenna  a  lethal 
structure.  In  the  early  '30*s  it  was  common  to 
put  a  0.001-mfd  capacitor  in  series  with  the 


B  HunIJM 


1000A 


2000A 


BANDIT 

Linear    Amplifiers 
2000   watt   power  supply   available   separately 

Ask  Ole  for  lowest  price 

OLE'S    HAM   SALES 

2916  Teakwood  Nashville,  TenrK 


J*   J*   G  I  a 


s  s 


SPECIAL 


Variable  Crystal  Oscillator.  Lhh  la  a  very  late  model,  beauti- 
fully engineered  unit,  CruitalfM  IH  overtone  crystals  mnunteil 
on  ii  turret  with  a  precision  geared  switching  arrangement 
that  simultaneously  selects  the  proper  crystal  and  coll  and 
thus  selects  the  in-uper  frequency  with  one  operation,  camel 
complete  with  a  thermostat leally  controlled  crystal  oven  and 
the  following  cryuals  :t&888,  37  777,  3S.H66,  35,555,  34.444, 
33,333.  32.222,  31.111.  30.000,  28.S8S.  27.777,  26.006,  38,333. 
36.666,  35.000.  33.333,  31.666,  30.000.  The  unit  originally 
was    designed    to    select    OTO    ri00    frequencies.    New    com! i lion. 

$14.95  ea. 

SPECIAL 

Mobile  wonder,  12  volts  to  21  voltj  Inverter,  to  run  surplus 
gear  without  rewiring,  this  inverter  operates  on  12  volt  input 
and  produces  24  volts  DC  at  4  atnns.  Rotary  type,  in  water - 
proof   case,    10x4x6   in.   Full   price.  $s,S5  em, 

SPECIAL,   SPECIAL 

efoblle  Power  Supply,  12  VDC  trans- 
celver  power  supply.  Consists  of  dud 
dynamotor,  mounted  on  completely  fil- 
ter luue,  with  choke  and  starting 
solenoid,  transmuting  dyna motor  output 
420  V  at  Son  ma.  Receiving  dynamotor 
—220V  at.  100  MA.  This  supply  ran  lw 
easily  ntiacln  H  to  AKC-5,  AKC-3,  522, 
etc.    Diagram    .showing    hookup    Inoluded, 

I- rand     now.  ....      ... ,    $9,95  ea. 

Spare  part  kit  for  above  eoiiKlstinR  of  enough  parts  to  build 
another    power    supply $4,95  ea. 


WE      PAV      OR 

EQUIPMENT. 


TRADE      GRC.      PRC      LAB      AND      TEST 


25%   DEPOSIT   REQUIRED   ON   ALL   ORDERS 

ALU   PRICES   FOR    LOS   ANGELES.    CALIF.    AND 

SUBJECTS  TO   CHANGE   WITHOUT   NOTICE, 

ALL   ITEMS  SUBJECT   TO   PRIOR   SALE 

1624   SOUTH    MAIN   STREET 

LOS   ANGELES   15,   CALIFORNIA 

TELEPHONES:    PRospect    1179-1170 


lead.  The  tank  was  often  made  of  Ji-inch  cop- 
per tubing,  Coupling  adjustments  were  easily 
made  by  moving  a  small  battery  clip,  attached 
through  the  0,001  -mfd  capacitor  to  the  single- 
wire-feed.  Probably  persons  other  than  myself 
have  made  the  mistake  of  holding  a  metal  key 
down  with  one  hand  and  reaching  with  the 
other  to  this  tap  to  increase  coupling*  It  is  a 
mistake  not  soon  forgotten. 

Resonance  is  not  precisely  the  same  for  har- 
monic operation  of  the  antenna  as  for  funda- 
mental operation.  The  reasons  for  this  are 
mainly  that  end-effect  and  mutual  couplings  to 
external  objects,  including  the  earth,  are  dif- 
ferent. Therefore,  adjustments  are  optimized 
for  the  band  of  most  interest. 

Tap  adjustment  is  considerably  different 
for  harmonic  operation  from  that  for  funda- 
mental (half -wave)  resonance.  This  is  because 
current  distribution,  and  impedances  along  the 
radiator,  vary  in  a  different  way.  While  ortho- 
dox operation,  with  "flat"  feeder,  does  not  gen- 
erally occur  when  harmonic  operation  is  em- 
ployed on  an  antenna  system  which  has  been 
optimized  for  fundamental-frequency  opera- 
tion, it  has  been  possible  to  load  these  antennas 
at  harmonics  in  somewhat  the  same  fashion 
that  random  lengths  of  wire  can  be  loaded. 
Although  such  operation  is  not  as  tidy  as  at 
fundamental  resonance  of  the  antenna,  there 
have  nonetheless  been  numerous  satisfied  users. 
At  frequencies  below  half-wave  resonance, 
I  lie  antenna  can  be  worked  against  ground  as 
a  top-loaded  Marconi* 

The  long' wire  directionality  features  of 
harmonic  operation  of  the  single-wire-fed  Hertz 
are  doubtful,  because  of  feeder  radiation  and 
attendant  pattern  distortion.  If  realized,  some 
idea  of  magnitude  of  these  effects  is  given  by 
the  following  table,  which  is  for  radiators  in 
free  space. 
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2.2  db 

8th  harmonic 

27° 

5.2  db 
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These  characteristics  assume  that  the  feed 
does  not  radiate.  They  are  listed  because 
W4WXY  mentions  long- wire  features  of  har~ 
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monic  operation.  There  are  references  in  the 
ARRL  Handbook,  and  other  literature.6 

When  H.  H,  Washburn  W3MTE  was  think- 
ing about  the  Gamma  match,  prior  to  publish- 
ing his  article,7  he  asked  "Why  not  let  the 
antenna  balance  itself?"  He  was  referred  to 
the  single-wire-feed  literature.  No  doubt  he 
would  have  introduced  his  Gamma-match 
anyhow— but    he    probably    felt    encouraged. 

I  am  indebted  to  Dr.  Everitt  and  Mr.  Byrne 
and  also  to  Mr.  Windorn,  for  their  correspon- 
dence in  connection  with  the  preparation  of 
this  article. 

A  bibliography  for  those  who  wish  to  read 
further  completes  this  effort.  No  doubt  some 
reader  could  add  more  from  the  archives  of  the 
old  faithful  single-wire-fed  Hertz. 

.  .  .  W3AFM 
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HAYWIRE  HOUSE  APPEARANCE  I  EASY  INSTALLATION  1 
80-40-20-15-10    meter    bands.    Complete  114-95 

40-20-15-10   meter  bands.   54- ft,   ant*    (best  for  awl'i)    .,...    11.95 

SEND  ONLY  $3.00  (cash,  ck*.  mo)  and  pay  postman  balance 
COD  plus  postage  on  arrival  or  send  full  price  for  postpaid 
delivery.  Complete  Installation  St  technical  instructions  fur- 
nished. Free  in  format  Ian. 


Available  only  from: 
WESTERN     RADIO     —     Dept.     A7-8    —     Kearney, 


Nebraska 


ARE  YOU    A   DREAMER? 

HAVE  YOU  ALWAYS  DREAMED  OF  MOVING  UP  TO  A 

COLLINS  S/LINE? 

OR   A   KWM-2?   OR   A    30L-1    LINEAR? 

IT   WILL    PAY    YOU    TO   CONTACT    US    FIRST   WHEN 

BUYING   COLLINS    EQUIPMENT! 

WE  CAN   SAVE  YOU  MONEY,  MONEY,  MONEY!! 

YES,    YOU    WrLL    BE    SURPRISED    AT    OUR 

HIGH   TRADE-IN   ALLOWANCES!! 

JUST    LIST    THE    GEAR    YOU    WANT    TO    TRADE-IN    AND 
WHAT     NEW     GEAR    YOU     WANT    AND     MAIL    IT    TO     US 

NOW!  I 

REMEMBER  — 

YOUR    MAIN    INTEREST    IS: 

"WHAT    WILL    MY    BALANCE    DIFFERENCE    BEf" 

WITH    OUR   TRADE-IN    ALLOWANCE    HIGH— 
YOUR    BALANCE    DIFFERENCE   WILL   BE   LOW     I  I 

write  now  to  Bill,    KGLOS.  at 

MISSION    HAM   SUPPLIES 

5472   Mission   Blvd.  Riverside,   California 

Phone  {area  code  714)  OV  3-0523 


QSLs 


Samples    25c    (refundable)    Wildcat     Press,    6707 
Beck  Ave.,  North  Hollywood,  Calif. 


TELETYPE 
EQUIPMENT 


RITER 

•  COLLINS 

51J2,  51J3,  R-390A/URR  Receivers  (.50-30.5 
MC).  Teletype  Printers  #14,  #15,  #19,  #20, 
#26,  #28.  Kleinschmidt  Printers  #TT-4A,  TT-76, 
TT-98,  TT-99,  TT-lOO,  GGC-3.  Telewriter  Fre- 
quency Shift  Converter.  For  general  information 
&  equipment  list,  write  to  TOM,  W1AFN,  ALL- 
TRONICS-HOWARD  CO.,  Box  19,  Boston  1, 
Mass.  Richmond  2-0048. 
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WRETCHED  K2PMM 


BADGES 

One  of  the  big  problems  at  hamfests  and  club 
meetings  is  to  have  everyone  plainly  enough 
marked  with  their  first  name  and  call.  All  sorts 
of  stickers  and  pieces  of  cardboard  have  been 
tried,  plus  little  cards  which  can  be  typed  up 
and  stuck  in  holders  ...  all  have  the  same 
problem:  they  are  hard  to  read  from  any  dis- 
tance. 

The  best  answers  to  date  are  these  engraved 
laminated  plastic  name  badges  which  can  be 
read  by  Cousin  Weakeyes  from  seventeen  paces. 
You  are  in  luck,  We've  arranged  to  make  these 
darbs  available  at  a  real  low  price,  all  per- 
sonally engraved.  The  badges  are  3"  x  K"  and 
come  complete  with  a  pin  and  safety  lock, 
Please  give  your  first  name,  call  and  specify 
whether  you  want  the  badge  to  be  bright  red 
with  white  letters  or  jet  black  with  white  letters. 

$1*00  each* 

Order  from 

73  Peterborough,   N.   H. 


(W2NSD   from   page   6) 
could   come  up  with   better  reasons   than  in- 
dividual amateurs  in  their  comments. 

The  reaction,  as  reflected  in  QST,  seemed 
to  me  to  be  one  of  hush -hush,  hoping  that  the 
membership  wouldn't  notice  what  had  happen- 
ed* The  docket  was  printed  in  the  usual  mice 
type  and  the  editorials  stepped  up  the  stress 
on  the  ARRL  being  the  representative  of  the 
amateur.  Behind  the  scenes  the  policy  seemed 
to  be  for  the  ARRL  to  oppose  each  and  every 
Rile  change  proposed  by  any  individual  or 
group.  This  had  the  result  of  dragging  on  rule 
making  processes  for  unbelievable  lengths  of 
time. 

There  may  have  been  some  exceptions  that 
escaped  me,  for  I  still  was  very  loosely  connect- 
ed with  the  internal  doings  of  our  hobby  at 
the  time,  but  I  got  the  distinct  impression  that 
for  quite  a  few  years  the  ARRL  struck  out  just 
about  100%  of  the  time.  Every  time  they  op- 
posed legislation  it  went  through,  and  every 
time  they  proposed  changes  they  were  defeat- 
ed. The  pendulum  had  indeed  swung  the  other 
way  for  them.  They  lost  on  such  matters  as  the 
forty  meter  phone  band,  RTTY  on  the  lower 
frequencies,  the  forty  meter  Novice  band,  etc. 


In  view  of  these  events  I  was  rather  sur- 
prised to  find  so  little  on  the  subject  in  CQ, 
the  only  other  voice  in  the  hobby.  After  talking 
with  Perry  I  began  to  understand.  He  had 
tried  time  and  time  again  to  bring  out  some 
of  the  information  i  but  had  ben  met  by  an  un- 
believable wall  of  emotional  reaction  from 
thousands  of  staunch  ARRL  believers  who 
didn't  want  to  know  what  was  going  on.  To 
them  it  was  as  if  God  had  been  attacked.  And 
among  these  thousands  of  fierce  believers  there 
were  quite  a  few  advertisers.  The  handwriting 
couldn't  be  clearer  .  .  .  shut  up.  This  is  why 
you  have  read  virtually  nothing  about  the 
ARRL  in  the  amateur  press,  unless  you  hap- 
pened to  subscribe  to  W3NL*s  Autocall  out  of 
Washington  .  .  .  Andy  didn't  have  to  worry 
about  advertising. 

Aha,  you  say,  now  Wayne  Green  has  re- 
vealed himself,  he  is  really  anti-ARRL.  We 
knew  it  all  along.  Well,  Tm  not  anti-ARRL, 
whether  you  want  to  believe  this  or  not,  De- 
spite errors  and  biases  on  their  part,  our  hobby 
would  not  have  flourished  as  it  has  without 
their  efforts. 

Without  their  direction  I  doubt  if  we  would 
have  the  thousands  of  amateurs  eagerly  send- 
ing messages  through  the  immense  traffic  net- 
works which  we  hear  from  3600  to  3700  kc 
(and  elsewhere) .  The  whole  framework  of 
DX'ing  and  DXpeditions  is  founded  upon  the 
ARRL  DXCC.  Without  this  incentive  we 
might  throw  thousands  of  DX  hunters  out  of 
work.  The  ARRL  QSL  bureau  has  made  it 
possible  for  thousands  of  DX  stations  to  send 
QSL's  to  U.  S.  stations  that  otherwise  surely 
couldn  t  possibly  have  afforded  the  tremendous 
postage  expense  involved.  And  so  on  ,  .  .  down 
through  the  long  list  of  ARRL  services. 

And  most  important  of  all,  ARRL  is  a  gigan- 
tic publishing  house,  taking  in  well  over  a  mil- 
lion dollars  a  year.  Where  would  we  be  with- 
out the  Handbook,  How  to  Become  an  Ama- 
teur, etc.?  Where  would  ham  radio  be  with- 
out QST?  Nothing  like  we  have  today,  I  sus- 
pect. 

It  is  of  course  possible  that  I  have  misinter- 
preted some  things  down  through  the  years. 
Perhaps  you  have  some  facts  which  will  throw 
some  light  onto  matters  that  I  have  either 
missed  entirely  or  have  not  been  fully  informed 
oil  I  am  much  more  interested  in  having  all 
amateurs  enlightened  than  I  am  in  foisting  off 
my  own  opinions  on  things. 

The  Trip 

We've  got  about  80  signed  up  for  the  trip 
so  far  and  have  room  for  about  six  more.  Well 
all  be  leaving  from  Idlewild  on  Sunday  October 
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6th  in  the  evening  and  flying  via  Manchester 
to  London  by  Sabena  Airlines,  arriving  Mon- 
day morning.  After  four  days  of  sightseeing 
and  visiting  the  British  amateurs  we  will  zip 
on  over  to  Paris  (Thursday  the  11th)  for  four 
days  there.  On  the  16th  we  fly  to  Geneva 
(4U1ITU  now  can  make  phone  patches)  and 
the  19th  to  Rome.  If  you  pay  a  visit  to  Smon 
and  the  Vatican  vou  can  count  this  as  three 
countries,  We  fly  up  to  Berlin  on  the  24th  via 
Frankfort.  Included  here  will  be  a  tour  of  East 
Berlin  (another  country! )  and  then  back  to 
Idlewild  on  the  28th  for  a  magnificent  three 
week  vacation. 

The  cost  of  the  whole  trip,  including  all 
fares  is  less  than  the  usual  round  trip  fare  to 
Europe,  which  shows  why  it  pays  to  travel  in 
groups,  Our  group  will  be  all  hams  and  we'll 
visit  as  many  amateurs  as  we  can  in  Europe, 
If  you're  interested  in  going  please  let  me 
know  as  soon  as  possible.  You  can  cancel  your 
reservation  up  to  30  days  before  the  trip  for  a 
full   refund   of  your   $550 + 

No   National   Convention 

An  announcement  came  in  the  other  day 
from  the  Cleveland  Convention  committee 
stating  simply  that  due  to  un solvable  problems 
the  ABRL  National  Convention  would  not  be 
held  there  this  year. 

In  QST  (July  page  16)  we  find  that  "insur- 
mountable difficulties  in  compiling  a  program 
schedual  adequate  to  meet  the  requirements 
for  approval  of  the  League"  was  responsible, 
This  means  that  the  committee  was  adament 
about  some  part  of  their  program  and  the 
League  refuser  to  approve  the  convention  as 
an  ARRL  function  as  a  result.  The  League 
insists  on  having  the  final  say  on  convention 
programs  as  I  have  discovered  in  the  past 
when  I  had  been  invited  to  speak  by  conven- 
tions and  then,  sometimes  after  I  had  traveled 
coast-to-coast,  I  would  be  uninvited  because 
the  League  wouldn't  permit  it. 

My  recent  mail  has,  I  suspect,  brought  out 
the  explanation  of  the  difficulty  QST  was  re- 
ferring to.  It  apparently  has  to  do  with  that 
purveyor  of  emotional  trivia  and  manufacturer 
of  certificates  for  sale;  K6BX.  Apparently  the 
brutal  and  senseless  assasinations  of  the  ARRL 
in  his  columns  have  gotten  far  under  the 
League's  skin.  Frankly  I  am  surprised  and  dis- 
appointed if  it  is  true  that  the  Cleveland 
gang  put  this  testy  old  man  on  their  program. 
It  is  a  shame  if  this  was  really  the  factor  that 
broke  up  the  National  Convention,  CQ  can  be 
proud* 

(Turn    to   page    82) 


UE-I    LORAN    MASTER    TIMER.    US    Cost-S20J000.    3089    lbs. 

LIKE  NEW  $040.00 
ATI4I/ARC27  Broadband  Antenna,  225-44flme,  ...NEW  10.50 
RADIOPHONE     TRANSFER      PANEL     w/Patch     Cords 

NEW  6-50 
SPRAGUE  FlLTERAL-2,  150VAC  at  10 A  NEW  MOea.  2/1.95 
Same  stock   number   but  made   by  Potter   Co.  NEW   2/1.75 

RT7/APNI    X'ceivr   420mc  w/tubes,   Dyna,   Wobui    ...  EX   4.50 


EE65  Telephone  Test  Set  w /Leads 

LEACH    LATCHING    RELAY,   26VDC,   20  Pole  DT 

P-1    Tester,  Auto  Pilot,  w /Cords   &  Connectors    

Tester  Flux  Gate  Compass  w/Corda  &  Conn,  .  .... 
MT6B  SHOCK  MOUNT  for  one  ARCS  X'mittr  .... 
MTI276  Mounting  for  R224/ARK36  tteceirer  .... 
TSI02/AP  Calibrator  W/II0V  60oy  supply 
INVERTER,  2SYDC-110V4()0cyp  6OVA-10,  100YA-3 
INVERTER,    28VI>C-lI0V4Q0cyJ    15OVA-10,   250VA- 


.  .EX  12.00 
..EX  1,50 
.,  EX  5.50 
.  ,  EX  6.50 
.  NEW  ,65 
NEW  2+50 
GOOD  9-25 
3  EX  3.00 
EX  6.0(1 


INVERT.    28VDC-110V400cy.    225OVA-10,    25OOVA-30   Ex   18.00 

BC433    Recvr   200-175Qkc,    Similar   to  ARIs7      GOOD  15.00 

APXI   w/26  Tubes   anr]  a   Warehouse  of  Parts    GOOD  6.25 


EX  1.00 
,  ,EX  20.00 
.  LN  1,50 
NEW  1.75 


TUNING    UNIT   for    APX.1   w/3  Tubes    .    - 
TS59/APNI   Tests  400-4000  ft.   ran&e  of  APN1    .. 
MOTOR    24VDC  ,96A  0O0ORPM 
MTI555/U   Mounting  for  MX1394/ARC21    Keyer 
INSULATOR,  STANDOFF  w/3"  Lag  Screw.  NEW 

Pkg  of   12/1.50 

F-20/UPR   WAVEMETER,   Stub  type.   300-3400mc    .   NEW  8.50 

TSI55C  SIG   GEN   2700-3400mc  Compl  w/Book    NEW  75.00 

RI22/ARNI2  75me  fixed,  w/0  tubes  &  xUi  EX  4.50 

BC34r  INTERFONE  AMP,  Tube  &  OunceT  Xformers  EX  1.50 
TBX8  vv/Hand  Generator.  Access.   Box  &  Trunk  NEW  30.00 

TSI2  STAND.  WAVE  INDIC.  9805-0445ttiCa  GOey  in  EX  22.00 
AN/UPM4A  RF  ATTENUATOR  w/2B22  UHF  diode  NEW  4.75 
R18/APS3  PULSE  RECEIVER  w/25  Tubes  GOOD  0,75 

CI7/APS3  CONTROL  w/lma  METER    INDICATOR     NEW  3.15 

E.  C.   HAYDEN  Boy  K*ffiS 

Shipment:   FOB   Bay   Saint   Louis.    Terms:   Net,   Cash* 


TRANSFORMERS 


-    2  A. 


t    *     r    f 


Jefferson:    PrL    1I5V    -    60    Cy.    Sec/  5V 
\%A.;    6,3V    -    2 A. ;    700V    CT    40Ma. 

VrL    117V   60   Cy.    See,    900V    -    SOMA;   5V    -    2A. ; 

Scope    Trans!.:    Pri.    I15V    -    60    Cy,    Sec.     1. 25V 
6:3V     -     .9A.  \     G,3V           6.7A. ;     580V     CT     - 
960V   -    .002MA    *.  ... 

Scope   Transf. :   Pri.    105   to   125V        60    Cy,    Sec. 


6.3V    - 
..$1.60 

6.3V    - 
.    $3.75 

-      .On.  t 

1S5HA ; 
,     $3.00 

2750V    - 


(IMA;  135V  -  8MA;  440V  CT  -  224MA. ;  Oil  filled  $2,75 


AFC     Transf:    5,00    ohms 
Cy.    2  DB.    Si«e:    1%" 

Power  Transf. :  enclosed. 
500V   ■    370MA;   5V   - 

Pri.   115V   t    60   Cy.    HS. 

Pri,  117V  -  60  Cy.  Sec. 


15,000    ohms 
2%*   high    .  .. 

to    115V    -    00 


30-20.000 
75 


CT    to 
x   1%"  x 

Pri.    105   to   115V        00   Cy.    Sec. 
SA ..*.*■    $3-75 

See,    17V  -  2A.    SL30 

1540V  -    10MA $2.00 

Collins:  Pri.  210  to  250V.  -  00  Cy*  Sec.  1100V  -  CT  - 
212MA    ,V:.;,: $6.00 

Pri.  105  to  125V  -  60  Cy.  Sec.  6.3V  CT  -  7A.;  6.3V. 
CT    -   2A,;   6.3V  CT    -    1A.    .  , , t $2,00 

Pri.    115V   -   60   Cy.    Sec.    6,3V   -   7A.    CT ;  6,3V   -   5A  CT ; 
GA;  6.3V  -  .6A;  6.3V  -   ,6A;  6,3V  --3A    $2,85 

-   60  Cy,   U.S.   Sec.   2.5V  -   3 A  -   23,600V  Test ; 
3A.     -     23,600V     Test;     7V     -     7  A     -     23,600  V 

$11.50 

-    60    Cy.    H.S.    Sec.    6.3V 


5V  CT  • 

Pri.    115  V 
5.5V     - 
Test      ,  . 

Prt     115V 


.25 A:    1 470V    - 
.: $§.00 


350MA       

Pri.   120V  -  m  Cy.  Sec.   7.5V  -  2.5A;   10V  -   13A.    .   $4.20 


Vr     n     Kl     *     C  77(H   s-  Normandie 
E    K     Pi  9  los  Angeles  44,  Calif. 

All  Orders  FOB  L  A-  —  Phone  (213)  PL  1-0278 


SURPLUS  CATALOG 

Send  for  our  new  20-page  catalog 
of  useful  surplus  electronic  parts 
and    equipment,   and  ham   gear, 

JEFF-TRGNIGS 

4791  Memphis  Ave.  Dept.  7K 

Cleveland  9,  Ohio 
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Swifties 

The  emergence  of  "Swifties/*  as  reported 
recently  in  Life  and  Newsweek,  has  added 
a  little  sparkle  to  my  QSO's.  For  those  of  you 
who  read  only  ham  magazines  I'd  better 
clarify. 

Back  when  I  was  seven  I  got  to  reading  a 
comic  book  called  Jack  Swift  In  a  short  time 
I  had  been  converted  into  a  science  fiction 
fan,  a  mental  disturbance  from  which  I  have 
never  recovered.  The  daily  strip  wasn't  enough 
for  a  space  hungry  lad,  so  I  rushed  to  the 
library  in  search  of  more  Jack  Swift.  The 
closest  they  had  was  Tom  Swift,  Well,  they 
had  the  same  last  name,  so  what  the  devil,  I 
took  out  as  many  Tom  Swift  books  as  I  could 
and  read  avidly.  Frankly,  it  was  a  letdown 
from  Jack  Swift,  but  Tom  had  a  stupid  charm 
all  of  his  own  and  I  quickly  read  the  entire 
series.  You  can't  really  expect  a  seven  year 
old  to  be  very  selective  in  his  reading. 

"Now,  to  the  meat  of  the  matter."  said  Tom 
hungrily.  Tom  rarely  spoke  without  dragging 
an  adverb  after  him.  To  manufacture  a 
"Swiftie"  you  start  with  a  phrase  for  Tom  to 
say,  then  use  an  adverb  that  ties  in  with  the 
phrase.  For  example,  here  are  some  that  I've 
perpetrated  on  unwary  six  meterites  lately. 

Tve  installed  a  new  squelch  circuit/*  said 
Tom  quiedy. 

CQ  Contest/'  said  Tom  gamely. 
I'm  using  a  Thunderbolt  here/*  said  Tom 
finally, 

"I  have  a  Mohican,"  said  Tom  at  last. 

*Tm  using  super-modulation,"  said  Tom 
broadly, 

'Tm  running  a  Thor  barefoot,"  said  Tom 
lamely. 

That  should  get  you  started,  let  the  fractured 
adverbs  fall  where  they  may. 

Portable  One 

Many  fellows  ask  how  come  I  am  able  to 
continue  to  use  my  W2NSD  call  even  though 
I  am  apparently  a  rather  permanent  fixture 
in  New  Hampshire. 

Simple,  if  you  are  at  all  familiar  with  the 
FCC  regulations.  My  fixed  location  is  in 
Brooklyn  at  the  old  family  homestead.  As 
long  as  I  have  a  fixed  location  for  my  license 
I  can  hold  it  there.  When  I  desire  to  operate 
portable  all  I  have  to  do  is  send  in  a  notice 
of  portable  operation  stating  when  and  where 
I  am  going  to  operate.  This  notice  is  good  for 
only  one  year,  so  I  have  to  send  in  a  new 
notice  for  each  year  of  portable  operation. 
Much  as  I  dislike  New  York  I  do  have  to  go 
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down  there  on  business  and  it  is  nice  to  have 
a  permanent  residence,  complete  with  a  small 
station,  when  I  am  there. 

The  real  bone  of  contention  though  is  the 
present  FCC  system  of  impartially  dealing 
out  calls.  IVe  had  W2NSD  for  some  24  years 
now  and  I  am  darned  used  to  it.  In  the  not 
too  distant  past  it  was  possible  to  get  your 
own  call,  if  it  was  available,  when  you  moved 
to  a  new  section,  In  years  gone  by  I've  had 
W4NSD  two  times  and  W8NSD  once.  Right 
now  W1NSD  is  available  and  Td  like  to  have 
it  for  operation  up  here  in  New  Hampshire, 
but  the  present  FCC  rules  do  not  provide  for 
this  and  the  FCC  policy  is  not  to  grant  this 
courtesy. 

Things  went  wrong  when  the  FCC  started 
to  reissue  the  W"  calls  after  they  reached 
ZZZ  a  few  years  after  the  war.  Up  until  this 
time  you  could  always  tell  just  how  long  a 
chap  had  been  licensed  by  his  calk  Then,  much 
to  the  horror  of  the  old  timers,  one  day  there 
appeared  some  mighty  squeaky  voices  with 
W9 A— calls.  Things  got  back  on  the  track 
again  when  the  "W"  calls  got  filled  up  and 
the  FCC  shifted  to  *K*  calls.  But  along  about 
this  time  they  decided  not  to  issue  any  calls 
out  of  order  and  we  began  to  find  some  old 
timers  who  had  moved  to  a  new  district 
with  "K"  calls. 

You  want  to  meet  someone  that  is  really 
bitter  about  all  this?  Just  look  around  the 
band  for  an  old  timer  that  has  been  in  ham 
radio  for  forty  years  and  has  just  received 
his  WB2  call!  Come  on  FCC?  stop  being  so 
mean  .  ,  .  , 

Field   Day 

There  seems  to  be  some  sort  of  damned 
contest  every  other  week.  We  no  sooner  got 
through  with  the  June  VHF  QSO  Party  than 
talk  began  to  mount  about  Field  Day.  I'm  an 
a  voider  of  national  institutions  and  Field  Day 
has  always  been  high  on  my  list  of  national 
institutions  to  avoid. 

Then  the  summer- help  contingent  arrived, 
containing  therein  one  boy  fevering  with 
chronic  con  test  itus.  This  guy  had  to  operate 
in  Field  Dav,  even  if  he  could  only  use  a 
one  watt  rig  and  a  regen  receiver  after  working 
hours.  Something  that  has  gone  this  far  un- 
checked has  to  be  humored,  so  I  compromised 
by  taking  the  Drake  2B  and  200V  up  on  73 
mountain  to  our  VHF  spot  and  letting  him 
put  up  an  inverted  V, 

Friday  night,  just  before  the  contest,  our 
Antenna  Specialists  Zeus  alternator  arrived 
and  we  were  thus  all  set  for  emergency  power. 
The  Zeus,  by  the  way*  is  an  amazing  package. 
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MOTOROLA   FMTRU-80O    150   MC 

MOTOROLA   FMTR-80D  30-50  MC 

This   unit   has    a  30   watt   transmitter  using   3-2E26 

tubes.     Dyna  motor     power     supply.     Receivers     Are 

double  conversion   super  hei.   Receiver  uses   vibrator 

power   supply.    Shipping    Wt.    46   lbs. 

Catalog  #15,    I50MC-6V    DC    Price  $44.50 

Catalog  j£lfl,    I50MC-I2V    OC    .    Price  $52.50 

Catalog  it\7.   30-50MG-6V    DC        ...Price  $44,50 

Catalog    #18.    30-5HMC-I2V    DC     Price  $52.50 

15*  Case  for  above,  Catalog  #10    Price  $  2,50 


Equipment 


All  equipment  is  offered  to  li- 
censed radio  amateurs  only.  Quan- 
tities are  limited  to  two  Hems 
to  a  customer*  Each  unit  unless 
otherwise  noted  Is  a  complete 
receiver,  transmitter  and  power 
supply,  a  tuba  or  two  may  be 
missing.  Cases,  cables,  micro- 
phones, control  heads  and  crystals 
available.  Equipment  is 
"as-is."  Any  purchase 
returned  to  us,  freight 
for  a  full  refund  if  you 
satisfied.  All  items  sub* 
prior  sale— Terms:  Pay- 
ment with  order — Shipping:  FOB 
Boston — Specify  carrier.  Prices 
and  specifications  subject  to 
change   without    notice. 


are    not 
offered 
may    he 
prepaid, 

are    not 
ject    to 


MOTOROLA   FMTRU    140-D 

MOTOROLA   FMTR   140  D 

This    unit    has    a    60   watt    transmitter   using   820B 

in  final.   Vibrator  P.S.   for  receiver  anb  Dyna  motor 

for  Transmitter.    Shipping   Wtg.    50    lbs. 

Catalog  #20. 150    MC  GV    Price  $54.50 

Catalog    #21,30-50    MC    SV  ..     Price  $54,50 

15'  Case  for  above.  Catalog  #19  ...  Price  $  2.50 
SOD  and  HOD  units  have  chassis  cutouts  for  add- 
ing   2nd    frequency    oscillator    deck    to    transmitter. 


Sales  Co. 

1100  TREMONT  ST. 
ROXBURY   20,   MASS. 
Phone:   617-427-351? 


MOTOROLA  T44A  6V 

Transmitter  bas  2C39  final  in  cavity.  Will  tune 
to  432MC  readily.  Output  Is  15-18  watts.  2C39 
tubes  included,  a  few  small  tubes  and  crystals 
may  be  missing, 

Catalog    #10     . Price  $40.00 

15*    Case   for    above,    Catalog   #19    ...Price  $  2.50 

BOOKS 

Wide 'Band  FM  for  the  Amateur  by  Aagaand  and 
Dubois.  Covers  specific  conversion  of  Motorola 
pear  to  2  meters.  47  pages  Price  $1.75  postpaid 
Motorola  FM  Equipment  Schematic  Digest.  Con- 
tains a  comprehensive  collection  of  Motorola  trans- 
mitters, receiver*,  power  supply,  and  inter -connect 
ing  diagrams  for  Motorola  FM  equipment  manu- 
factured between  1043  and  1951  Covered  is  30*50 
MC.  150-170  MC  and  430  MC  equipment.  Crystal 
formulas,  crystal  correlation  data  and  basic  align- 
ment instructions  *ri*  K^en.  A  Test  set  diagram  is 
given  for  metering  ail  Motorola  gear.  Typical  read- 
ings for  many  transmitters  are  tabulated.  A  brief 
description  Is  given  for  each  generic  typo  of  Mo- 
torola chassis.  Specific  crystal  data  and  complete 
alignment  and  4T12  MC  conversion  instructions  are 
given  for  Motorola  T44A  Series  450  MC  equip- 
ment,   55    Pages.     Price    $3.50    P.P. 


One  man  can  struggle  the  thing  around  and 
two  can  lift  it  and  carry  it  easily.  The  one 
we  got  is  rated  at  3000  watts!  We  had  gotten 
the  Zeus  primarily  for  use  in  the  mobile  unit, 
but  this  presented  an  ideal  opportunity  to 
break  it  in  with  a  good  long  hard  test 

By  Saturday  afternoon  everything  was  set 
up.  We  would  make  a  two-man  job  of  it  with 
me  spelling  the  Boy  Contestant  when  he 
pooped  out.  The  generator  was  started  up 
and  we  were  almost  blasted  out  of  the  room 
by  the  ignition  noise!  A  quick  test  showed  that 
all  of  the  noise  was  coming  in  through  the 
antennas  and  not  the  line,  so  we  quickly 
moved  the  antennas  from  the  immediate  field 
of  the  Zeus.  The  six  meter  antenna  quieted 
right  down  at  about  20  feet,  which  was  simple 
with  the  Hi-Par  HiUtopper  on  a  broomstick 
stuck  in  the  ground. 

The  Zeus  ran  perfectly  for  the  24  hours  of 
the  contest,  using  about  10  gallons  of  low  test 
gas  in  the  process.  We  made  some  500  plus 
contacts.  Maybe  next  year  we'll  try  planning 
things  two  days  ahead  instead  of  one. 

Our  Boy  Contestant  looked  a  little  dis- 
appointed  when  the  final  seconds  of  Field 
Day  ticked  by,  then  he  brightened  and  said, 
"Hey,  there's  an  ARRL  CD  Party  in  two 
weeks!"  I  killed  him. 


An   Epic   in    Frustration 

One  basic  flaw  in  my  shady  character  is 
that  I  like  contests.  This  is  bad.  It  influences 
the  very  fibres  of  my  life.  It  did  not  escape  me 
when  I  was  deciding  to  move  to  New  Hamp- 
shire that  this  is  a  fairly  rare  state  radiowise, 
I  had  one  eye  on  Pack  Monadnoclc,  a  famous 
VHF  location,  when  I  decided  to  look  for  a 
house  and  settled  3J£  miles  from  it. 

I  firmly  believe  in  high  places  for  VHF 
contests.  Tve  packed  two  meter  gear  to  just 
about  every  hill  in  New  England  at  one  time 
or  another.  Many  old  timer  VHF'ers  may 
remember  me  operating  from  the  top  of  the 
News  Building  in  New  York  and  from  the  top 
of  the  Municipal  Building,  My  1948  score  of 
146  contacts  in  10  sections  on  two  meters 
(using  a  522  barefoot)  stood  for  quite  a  while. 

Along  about  three  weeks  before  the  June 
ARRL  VHF  QSO  Party  this  year  I  got  to 
brooding  and  decided  that  we  would  make  an 
effort  and  get  in  the  contest.  Since  the  73  Hq 
building  just  isn't  high  enough  to  make  it  (as 
I  discovered  in  last  September's  contest  )>  the 
next  best  thing  seemed  to  be  a  portable  rig  up 
on  Pack  Monadnock.  Since  I  had  enough 
equipment  to  make  do  all  we  needed  for  this 
was  a  bus  and  a  generator.  It  shouldn't  be  hard 
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to  get  these  two  items  in  three  weeks.  It  was. 

While  the  dickering  was  going  on  over  the 
generator  I  chanced  to  meet  our  Friendly 
(Porsche-pushing)  Real  Estate  Dealer  down- 
town. We  got  to  talking  about  my  persistent 
search  for  a  piece  of  high  ground  to  build  on, 
He  mentioned  that  he  had  a  house  up  on 
Mount  Monadnock  for  sale.  I  did  a  double-take 
and  bore  down  hard  for  details. 

By  five  days  before  the  contest  we  owned  a 
six  room  house  over  2000  feet  up  on  the 
mountain,  and  had  managed  to  wipe  out  the 
bank  account  that  the  last  real  astate  deal 
brought  us,  OK,  I  had  the  location,  now  all  I 
had  to  do  was  bring  up  the  equipment,  set  it 
up,  put  up  towers,  beams,  eta  All  this  during 
the  same  week  that  we  were  closing  the  July 
issue  of  73  and  I  had  to  leave  on  Friday  for 
the  Texas  Convention! 

The  station  planned  would  run  1000  watts 
on  two  and  six  meters  and  about  ten  watts  on 
220  mc.  The  antennas  would  be  a  64  element 
two  meter  beam  on  a  60'  tower,  a  16  element 
beam  an  another  60'  tower,  and  a  32  element 
beam  for  220  fixed  to  the  southwest  on  one  of 
the  towers. 

The  next  four  days  were  a  frantic  battle  with 
the  flies  and  mosquitoes,  who  were  dead  set 
against  our  antenna  plans,  and  a  myriad  of 
equipment  failures  and  low  line  voltage  which 
threatened  failure  on  the  other  end  of  things* 
By  Wednesday  I  had  worried  my  back  out  of 
shape  again  and  could  hardly  walk,  which 
eliminated  my  trip  to  Texas  and  disheartened 
Val,  K1APA,  who  had  planned  to  operate  for 
the  contest. 

We  were  driven  on  by  descriptions  of  the 
setup  at  W1BU  (W1FZJ),  where  we  were 
given  to  understand  that  Sam  had  set  up  little 
gadgets  like  a  128  element  two  meter  beam  on 
a  170'  tower,  several  fixed  beams  for  six  and 
two,  32  elements  for  six  meters,  and  who 
knows  what  monstrosities  on  220  and  432  mc. 

As  the  contest  started  Saturday  afternoon  I 
had  500  watts  on  two  meters,  a  Clegg  Thor 
barefoot  on  six  meters,  and  nothing  working 
for  220,  The  antennas  consisted  of  half  of  the 
64  element  two  meter  beam  hanging  from  one 
tower  (it  was  too  windy  to  finish  putting  it 
up),  the  16  element  six  meter  beam  on  the 
lawn  (pipe  too  small  to  support  it,  have  to  get 
heavier  pipe),  and  the  220  beam  spread  out 
on  the  lawn.  I  was  using  a  Hi-Par  Hilltopper 
(6M)  on  a  broomstick  on  the  front  porch  and 
a  Cushcraft  Big  Wheel  for  two  sitting  on  a 
bench  beside  the  Hilltopper. 

And  that  was  it.  I  operated  through  the 
whole   contest   with   those   two   antennas   out 


there  on  the  porch. 

Never  Say  Die. 

The  contest  was  a  lot  of  fun,  even  so.  From 
2000  feet  up  you  can  work  a  lot  of  stations 
fust  with  a  piece  of  wet  string  for  an  antenna. 
Cushcraft's  Big  Wheel  netted  me  86  contacts 
with  twelve  sections  on  two  meters.  Conditions 
were  not  good  on  two  so  I  didn't  spend  a  lot 
of  time  with  it.  On  six  the  Hilltopper  turned 
in  a  sterling  performance  .  ■  .  247  contacts  in 
31  sections.  The  transceiver  operation  of  the 
Clegg  Thor  made  a  world  of  difference.  If  I 
had  been  rock  bound  I  would  have  missed  a 
great  many  contacts. 

The  next  contest  should  be  better.  With  a 
kilowatt  and  a  16  element  beam  on  six  I  should 
get  answers  the  first  time  instead  of  having  to 
call  ten  or  twenty  times  before  getting  through. 
I  need  the  extra  push  here  for  we  are  over  200 
miles  from  New  York.  I  didn't  hear  one  Boston 
station  during  the  contest,  so  the  only  bulk 
supply  of  contacts  is  down  New  York  way. 
Watch  out  in  September. 

Learning  The  Code 

Perhaps  the  chaos  in  our  Citizens  Band  can 
be  taken  as  a  warning  to  those  well-meaning 
amateurs  who  are  suggesting  the  elimination 
of  the  code  requirement  from  the  amateur  li- 
cense. Though  the  code  serves  only  as  a  men 
from  the  boys  separator  for  many  seeking  the 
amateur  license,  perhaps  its  continuance  is 
validated  by  a  monitoring  of  the  CB  fre- 
quencies ,  or  even  a  monitoring  of  the  far  tamer, 
but  still  disturbing,  six  meter  band. 

Sometimes  it  is  difficult  to  decide  whether 
the  arrogance  of  know-it-all  youth  is  harder  to 
take  than  the  aggressive  stupidity  of  crochety 
old  men,  both  of  which  are  prominently  dis- 
played on  our  bands. 

Now  about  the  code*  An  article  came 
in  recently  from  a  chap  with  an  approach  to 
learning  the  code  that  was  supposed  to  make 
it  far  easier  and  faster  than  any  other  pre- 
viously used  method,  f  ve  applied  several  earth- 
shaking  new  code  methods  to  hopeful  students 
in  the  past  and  have  developed  a  great  skepti- 
cism. In  my  experience  a  person  is  able  to 
learn  the  code  if  he  buckles  down  and  studies 
it.  It  takes  practice  and  more  practice.  That 
is  the  nice  thing  about  the  code  .  ,  .  there  are 
no  shortcuts.  This  is  a  cohesive  force  for  our 
hobby  I  expect.  All  of  us  have,  at  one  time, 
been  through  this  ritual  of  fire. 

This  new  method  .  .  •  not  very  new  really 
...  is  the  leam  while  you  sleep  system.  Now 
you  can't  ask  for  anything  better  than  that, 
can   you?   Just   think,   all   those   thousands   of 
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hours  that  we  used  to  just  throw  away  can  be 
used  profitably  to  learn  code,  foreign  lan- 
guages, etc. 

May  I  be  blunt?  Hogwash! 

There  is  not  the  slightest  scientific  evidence, 
despite  many  enthusiastic  tests,  to  indicate  that 
there  is  any  benefit  whatever  to  be  gained  .  .  . 
except  to  the  purveyors  of  whde-you-sleep- 
learn  tape  machines  and  tape  courses. 

It  is  entirely  possible  that  someday  we  may 
be  able  to  develop  a  system  of  learning  along 
this  line,  but  before  that  can  become  fact  we 
have  to  do  a  lot  more  research  on  the  mind. 
Just  a  fraction  of  the  investment  in  space  ex- 
ploration devoted  to  finding  out  how  the  mind 
works  would  probably  put  us  and  mankind 
ahead  tremendously. 

In  the  meanwhile  I  think  we  can  safely 
apply  the  universal  rule  that  you  don't  get 
something  for  nothing.  This  is  a  cliche,  III 
grant,  and  is  widely  disbelieved  .  .  -  but  you 
can  live  a  very  happy  life  steadfastly  refusing 
the  multitude  of  pitfalls  masquerading  as  some- 
thing for  nothings.  Like  sleep  learning. 

The  problem  is  this.  We  are  able  to  recall 
and  evaluate  only  material  that  we  have  sensed 
with  the  conscious  mind.  While  we  know  that 
everything  heard  or  sensed  while  we  are  un- 
conscious is  recorded,  we  are  so  far  only  able 
to  play  back  these  recordings  under  hypnosis* 
Some  of  these  recordings  have  an  amazing  ef- 
fect upon  our  conscious  life,  but  still  they  are 
not  available  to  us  as  memories  or  for  con- 
scious use.  Someday  we  may  discover  the 
patchcords  to  connect  the  sense-recording  sys- 
tem into  our  conscious  mind  and  then  we  will 
be  able  not  only  to  free  ourselves  from  our 
many  subconscious  compulsions,  but  will  sport 
total  recall. 

Bit  of   Battle 

Just  in  case  my  rather  careful  examination 
of  the  League's  shakey  position  on  incentive 
licensing  last  month  didn't  alienate  my  previ- 
ous good  working  relationship  with  ARRL.,  I 
would  like  to  discuss  their  dismal  stand  against 
amateur  television.  In  amongst  several  pages  of 
patriotic  enthusiasm  over  amateur  radio,  ex- 
tending in  oratory  almost  to  Motherhood  and 
Apple  Pie,  we  find  that  the  ARRL  is  opposed 
to  permitting  amateurs  from  experimenting 
with  narrow  bandwidth  television  on  the  upper 
reaches  of  the  six  and  two  meter  bands  be- 
cause of  the  present  heavy  use  of  these  bands 
and  anticipated  future  use  of  these  bands. 

Let  us  ignore  the  blow  to  the  solar  plexus 
of  our  hobby  which  they  are  dealing  with 
their   opposition   to   amateur   experimentation. 


FREQUENCY-METER  BARGAINS 


Navy    LM.    .125-20    me    w/matching    book,    xtl, 

schematic*   instruct,,    100%   grid 

AC    Pwr    for    LM:    Modify    new    EAO,    v/LM 

diodes,    instructions    we    furnish 

TS-173  w/AC  pwr  sply,  90-450   mc,   -005%    .' 

TS-174,  20-280  me,   .01% 

Gen,    Radio    No.    62QA,    fO-3000    me,    ,01% 

TS-186,    0.1- 10    KMC.    ♦0ll>'->4   xtf   'Mill 

AJsn   C-Band   &   X-Band   Cavity   Freq.    Meters. 


$57.50 

plug,  silicon 
S     9.95 

£150.00 

$  1 50.00 

$190*511 

$295.00 
State  needi. 


2-METER  RECEIVER  &  2/6/10   METER  XMTR 

SCR-522  rw,  xmtr,  raek  A 
ease,    exc.    eond.     19    tubes    in. 

fh\is'?2tlfl?  «.Brtd-    Sold   at    '«*s 
inan   the    tube   cost    fn    surplus 
Shuu  art  85  (bs.   Fob  Bremerton 

By"  $14.95 

Add  $3.00  for  complete  technical 
data  group  including  original 
schematics  &  parts  lists,  IF,  xtl 
formulas,  Instruct,  for  AC  pwr 
sply,  for  rcvr  continuous  tuning. 
for  xmtr  2- meter  use,  &  for  putting  xmtr  on  6  &.   10  meters. 

Brand     New     RA-62A     AC     Power    Supplies    tor     SCR-522, 
with  cords,  plugs,  etc.,  ready  to  use, 
input    HO/220   V   40-60  cy    I    ph. 
FOB    Stockton.    Calif, 


$49.50 


$12.95 
$37.50 


COMMUNICATIONS    RECEIVER    BARGAINS 

BC453B.  190-550  kc  G-tubo  superhet  w/85  kc  IFfS,  ideal 
ab  long -wave  rcvr,  as  turiable  IF  &  as  2nd  convert.  VV/all 
data.    CHECKED    ELECTRICALLY 

Grid.   OKI  I J    lbs.  fob  Los  Angeles    ....... 

Same,    in   handsome   cabinet   w/pwr   sply.    spkr. 
etc.,  ready  to  use,  is  our  QX-535,    19  lbs, 

RBS:  Navy's  pride  2-20  me  ,4-tube  superhet  has  voice 
filter  for  low  noise,  oar-saving  AGC,  high  sens.  &  select. 
IF  Is  1255  kc.  Checked,  aligned,  w/pwr  sply.  cords, 
tech  data,  ready  to  use,  fob  Charleston,  S.  C.  <tgQ  ^Q 
ar    Los    Angeles    <p\f*»J\J 

R-45/ARR-7  brand  new,  12-tube  superhet  .55*43  mc  in 
6  bands,  S- meter,  455  kc  IFrs,  xtl  filter,  6  set.  positions, 
etc.  Hot  and  complete,  it  can  be  made  still  better  by 
double-converting  into  the  BC-453  or  QX-535.  Pwr  sply 
includes   DC  for  the  automatic  tuning   motor* 

Fob  San   Antonio 

Time  Pay  Plan:  $17,95  down,   fl   %  $16.03 
With   QX-535.    $21.70   down,    12  x  $17.90. 


$179.50 


RADIO   RECEIVER  AND/OR  SPECTRUM   STUDIES 

R-54/APR-4  rcvr  Is  the  li-tube  SO  me  IF  etc.  for  the 
plug-in  tuning  units;  has  S-meter,  60  cy  pwr  sply.  Pan. 
Video  Sl  Audio  outputs,  AM.  Checked,  aligned,  with  heads 
for    38-1000    mc, 

fob   Los  Angeles 

(Add  130.00  for  60  cy  AM/FM  instead  of  AM.) 

Write  for  price  en  TN*s  to  get  up  to  4  kmc.  and/or 

Pmiiadaptors. 


pwr     plug     &     Handbook,  <t  I  gA  QA 


SILICONS  LESS  THAN  13c 


Rectifier  Package:  50  top- hats  *&  50 
stud-mts.  PIV't  range  from  50*000, 
currents  0-3- 1. 8  A  dc.  Rejected  for 
Astronauts,  unmarked,  but  large  per- 
centage OK  for  Earth  People.  You 
grade  them  with  instructions  we  in- 
clude. Guarantee;  Grade  them  within 
10  days;  if  you  don't  get  enough  value 
to  delight  you,  return  for  refund.  Be 
smart,  do  your  own  grading  I 
100   Diodes.  C|  J  gq 

POSTPAID  «pi-fc,y.J 


ADD   DIRECTION   FINDER 
TO  YOUR   RECEIVER 

II'  loop,  41/3'  azimuth  scale,  2-I2SK7  p  ream  p/p  baser,  goes 
ahead  of,  and  takes  htr  &  200*250  v  16  ma  B+  from 
any  rcvr*  Tunes  .2-1.6  mc.  W/ instruct*  to  change  to  3  mo. 
True  bearing  in  3  seconds!  No  160-deg.  ambiguity  1 
NavAer     DU-I,     BRAND     NEW. 

w  'instruct 


$29.95 


MODEL    15  TELETYPEWRITER 

Lowest  price  ever!  Communication  characters.  TG-7B  is 
Model  15  modified  to  enable  changeover  if  desired  to  Brit- 
ish G7  WPM  but  now  set  to  American  standard  60  WPM. 
Taken  out  of  active  service  and  packed  in  the  Army  chests, 
complete,  in  apparently  EXCELLENT  CONDITION,  but 
Hid  as  is  at  this  low  price,  same  as 
■re   bought   them. 

FOB    Stack  ton.   Calif. 

(Add     S3. 00     for     manual      but     only     available     with     the 

machine  purchase.) 


$69.50 


Write  stating  your  specific  needs  in  lab- 
type  test  equipment:  Scopes,  Signal  Gen- 
erators, Recorders,  Tuning  Forks,  etc. 

R.  E.  GOODHEART  CO.,    INC. 

Box   1220-GC  BEVERLY   HILLS,   CALIF. 
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Broadband  Conical  Antenna  for  300  J300mc.  Type 
'N1  connector  AT49A   APR -4  new  $5-50  delivered 

Power  Relay,  Arrow- H  art  Type  RA  115/60/1  coil 
3PST  N().25amp,  Double  break  contacts  $15-45  de- 
livered new 

Customers  are  hard  to  find,  we  almost  lost  two  lately. 
Isolate  the  rig,  swim  pool,  test  bench.  UTG  r^R-76 
Isolation  Transformer,  1 1 5  V  to  115V  1200V A.  line 
cord  &  receptacle  $24.50  delivered  new 
BNC  to  type  'N';  UG-M  I  plug,  RG-58  to  UG-5S6/U 
(type'N*  recptj   8"  over  all   new  79c   delivered 

Wave  Trap — Variable  capacity  type,  tunes  80*300me* 
type    lN*    input    &     output    connectors    F-19UPR    new 

$2.75  delivered 
Time  Delay  Relay,  cranier  motor  driven,  115/60/1, 
10   amp    DT   contacts   adjustable   0*120   sec.    TD4-120S 

$8,75   delivered  new 


I  WAY  COMPANY 

SATISFACTION  GUARANTEED 
1147  Venice  Blvd.,   Los  Angeles  15.  Calif 


255A  Polar  Relays 

Silicon  Rect.  18  amp  at  50V. 
Pos.  or  Neg.  case 

1 1 0 VAC  DPDT  relay 

ARC  5  Receiver  new  6-9.1  mc. 
w  auto  tune  and  dynamotor 


$2.95  ea. 

$.48  ea. 
$2.95 

$16.95 


25%     deposit 


on     C.O.D.'s     Please     allow     for     postage 
4%  sales  tax  in  Michigan 


CAM'CRADI°  & 
OHM  O ELECTRONICS 


14401    Meyers   Rood 
Detroit   27,   Michigor 


Catalog 


OF   THE  WORLD'S   FINEST 

ELECTRONIC     GOV'T 
SURPLUS   BARGAINS 


HUNDREDS  OF  TOP  OUALITY 

ITEM  5 — Receivers*  Tranjuni Item, 
Mieroirtionefl,  Inverters p  Tower  Sup- 
plies.  Meters,  Phones,  Antennas,  In- 
dicators,, Filters*  Transformers,  Am* 
p Lifters.  Headsets,  Converter-*,  Control 
Boxes*  By  n  a  motors*  Test  Equipment, 
Motors,  Blowers,  Cable,  Keyers, 
Chokes.  Ha  ad  sets.  Switches,  etc..  etc 
Send   for  Free  Catalog — Depi.  73. 


FAIR    RADIO    SALES 

2133  ELI  DA  RD.  •  Box  1105  •  LIMA,  OHIO 


ii 


RW"  AUGUST  BARGAINS 


BC-455  Command  Receiver  6-9.1  mc 
Excellent  for  40  meters- 
Excellent     Condition.      .......  . $10.95 

ARC-3  Transmitter  100-156  mc  Uses  832  A  Final; 
pair    6L6    Modulators,    Used    Good-Less    tubes.    $9.95 

Ky-6S/ARA-26  Automatic  Keyer,  Easily  converted  for 
baud  warming,  DX  contests,  etc.  See  **?¥*  Oct.  '61 
or  April   '62  Tor  details.   XLNT  cond*    $3.50 

200  kc  Calibration  XTALS  Metal  envelope,  Herm. 
sealed*  Octal  Base _  .  .   $L50 

3  Gang  Variable  Capacitor  20-160mmf  &  20-5Ommf 
APC  Trimmer  per  gang — completely  shielded  Excel- 
lent  for  converter,    Brand   New    >  .  ,  . $1.25 

APC  Micro  Trimmer  5-12Smmf  with  shaft   .,,..,$  .50 

R,  W.    ELECTRONICS,   INC. 

2430  S*  Michigan  Avenue  Chicago  16,   Illinois 

Phone  i  CAIumet  5-1281-2-3 


Let  us  ignore  their  opposition  to  amateur  re- 
sponsibilities  in   the  Public   Interest,   Conven- 
ience and  Neccessity.  Let  us  ignore  the  incred- 
ible distortion  of  fact  about  activity  on  two 
and  six  meters.  Let  us  ignore  the  many  dire 
warnings   we   have  had    that    unless   there   is 
more    activity   on    the   higher   parts   of    these 
hands  that  we  might  well  lose  them.   Let  us 
ignore  the   important   technical   advance   that 
might  be  pioneered  by  amateurs  in  the  devel- 
opment of  a  good  workable  narrow  bandwidth 
television   transmission  system.   Let  us  ignore 
the  fact  that  outside  of  two  or  three  fixed  FM 
net  frequencies  that  the  top  two  megacycles 
of  both  six  and  two  meters  are  virtually  va- 
cant* Let  us  ignore  the  fact  that  the  ARRL 
opposed  this  TV  petition  without  consulting 
the   84,000   members   that   they   are   officially 
speaking  for.  Let  us  ignore  the  nimors  that  op- 
position  to  this  originated  with  one  man   on 
the  Executive  Committee  and  was  then  rubber 
stamped  by  the  directors.  Let  us  ignore  that 
a  poll  of  the  readers  of  73  was  made  which 
showed   overwhelmingly   the   support   of    the 
proposal    and    the   lack    of   any   poll    by    the 
League    of    its    members   to    determine    their 
feelings.  Let  us  ignore  the  importance  of  this 
proposal  to  the  development  of  amateur  tele- 
vision which  is  being  held  back  seriously  by 
the  present  limitation  to  420  mc  and  above. 
Let  us  ignore  the  parallel  between  the  develop- 
ment of  television  which  would  in  all  probabil- 
ity  take  place   were   it   allocated    frequencies 
on  the  upper  portions  of  two  and  six  and  the 
amazing  development  of  RTTY  when  it  was 
permitted  to  operate  on  the  lower  frequency 
CW  bauds  over  the  determined  opposition  of 
the  ARRL.  We  should  also  ignore  the  impor- 
tant technical  developments  which  have  result- 
ed from  RTTY  being  permitted  to  operate  in 
our  low  frequency  bands,  developments  which 
have  had  vast  application  in   military   equip- 
ment and  which  might  never  have  been  made 
if    the   ARRL    had    succeeded    in    preventing 
RTTY  from  being  used  on  the  low  frequencies. 
Let  us  ignore  the  whole  thing  and  drop  a  note 
to    the    FCC,    Washington    25,    B.C.,    telling 
them  that  you  are  not  one  of  the  84T000  ama- 
teurs that  the  ARRL  is  speaking  for  in  their 
opposition    to    amateur    progress.    Reference 
this  to  RM-399,  the  petition  to  permit  narrow 
band-width  amateur  TV  on  the  top  ends  of 
six  and  two  meters. 

Stuff   in  the  Mail 

A  little  package  arrived  the  other  day  from 
an  outfit  called  Science  Hobbies.  It  contained 
an  envelope  with  eleven  semiconductors  in  it 
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SUMMER  SPECIALS  FROM  SPACE 


BC-221    Freq.   Mtr   125kc   to  20mc/s 
TS-174/U   Freq.  Mtr  20mc  to  250mc/s    . 
TS-323/UR  Freq.  Mtr  20mc  to  450mc/s 
TS-175A/U  Freq,  Mtr  85me  to  lOOOmc/s 
TS-497/U  Sig.  Gen,  2mc  to  400mc/s 
TS-588A/U  Sig,  Gen,  5kc  to  SOmc/s 
TS-418/U   Sig,   Gen.   400mc   to   Ikmc 
TS-419/U   Srg.   Gen,   9O0mc    to   2100mc/s    . 
TS-155C/U   Sig.   Gen.    2700mc   to   3400mc/s 
Ferris  Mod   18c    Microvolter   5  to   175mc/s 
Gen,   Radio  1208B  65mc  to  500mc/& 
FXR-W410A    Wavemeter  


I         9      *       ■        ■* 


Ballentine  300  VTVM  ....... 

Hewlett  Packard  400C  VTVM  

Hewlett   Packard  430B   Power  Mtr       .    ... 
Hewlett  Packard  526B  Plug-in    ... 
Hewlett  Packard  525A  Pfug  in   .... 

Hewlett  Packard   526C   Plug- in      .     

Hewlett  Packard  200CD  Audio  Gen, 
TS-382D/U  Audio  Gen,   20cps  to  200kc 
TS-268D  U  Extal  Rectifier  Test  Set   . 

Simpson    260    VOM 

TS-375A/U    VTVM  

Simpson   303  VTVM        

Tektronix   SUA  Scopes 

Tektronix   105   Sq.   Wave  Gen* 

Tektronix  "CA"  Plug-in  Head       

Tektronix  "K"  Plug-in  Head 

Dumont  304AR   Scopes    ......  

Dumont   256D   Scopes    .......      .      ..... 

EE-8  Field  Phone — Like  New  Complete  12,00 
Nylon  Box  Kite  for  Field  Day  etc,      ., 
T-179/ART-26  HAM  TV  Transm.  w/AII  Tubes 

Sperti  Vacuum  Switch  for  Art-13  Etc 

General   Radio  200B  Variac   New        . ... 

100  ft.  Rg  11A/U  Coax  w/PL-259  Ea,  End  New 
3ph  Transitron   Stack   Rectifiers  50v   PIV   per 

New . 

255A  Polar  Relays   .  . , 


ea. 


arm 


4+4-1 


$70.00 
$150.00 
$195.00 
$135.00 
$395,00 
$390.00 
$325.00 
$475.00 
$135,00 

$95.00 
$140,00 
$100.00 


$99.00 

$115.00 

$120.00 

$110.00 

$130,00 

$125.00 

$125.00 

$295.00 

.   $17.50 

$25.00 

.    $65.00 

$55,00 

$200.00 

$190.00 

$140,00 

.   $75,00 

$195.00 

$99.00 

2/$20.00 

$4.95 

.    $59.50 

$1.00 

.      $7.50 

.     $5.95 

47amps 

$19,95 

.      $4.50 


Sockets  for  Above  Relay 

PL-259,    S0239,    M-359-UG-100A/U    New    Any    3 
T-18-ARC-5  Transmitter  2.1   to  3mc   New 


$2.50 

$1,00 
$9.95 


RECEIVERS 
SP-600  JX— 540kc-54mc/s 

R*38a   (51J3)   500-30,5mc/s    

R-390  Digital  Job  500-32mc/s   ... 
URFM3  225  to  400mc/s 
AR-8506B   RCA  Marine   Rcvr. 
AR-88  500kc  to  32mc/s    . . 

CfMO   RCA    Fixed   Freq 

Wilcox  F-3  Fixed  Freq 


$450,00 
$575.00 
$990.00 
$420.00 
$240.00 
$170.00 
$75,00 
$65.00 


Boonton    212A   Glide   Scope   Tester   L/N 


$750.00 


NEW  SURPLUS  TUBES  GUARANTEED 


2C39A 

$7,50 

2K25  .  . 

.   $5.00 

3CX100A5 

$10.00 

250TH 

$18,50 

6161  . ... 

$35.00 

4X250F  . 

.  $25.00 

4-65A  .  .  . 

$7.50 

807 

$1.00 

8005 

$14.00 

6360 

$3,50 

807W/5933 

$2.00 

7580  . . . 

,  $34.80 

5831   . 

$1.50 

6AN5 

$1.25 

4-125A  . 

$20,00 

723A/B  . 

$3,00 

2E22 

4X1500 
GL6442 
5894   .. 
416B 
6146    . 

7212 


. .      $2,90 

$9.50 

$20.00 

..    $17.50 

$12.95 

$2.25  ea; 

2/$4.00 

.  .      $4,95 


We  buy  &  sell  large  quantities  of  Military  and  Commercial 
Test  Equipment.  AN  GRCt  PRC,  TRC  and  test  equipment  TS 
and  AN/UPM   or  URM.  What  have  you   for  sale   or  trade? 

— MONEY    BACK   GUARANTEE   ON 

ANYTHING   WE  SELL- 
ALL  SHIPMENTS   FOB   BRONX,   N.   Y. 

SPACE   ELECTRONICS  CO. 

218    West  Tremont   Ave.,    Bronx   53,    N,   Y. 

TRemont   8-5222 


and  a  sheet  of  instructions  on  how  to  use 
them  in  a  number  of  simple  circuits,  This 
seemed  like  a  marvelous  idea  to  me,  but  who 
the  devil  was  Science  Hobbies,  were  the  semi- 
conductors any  good,  would  they  be  widely 
distributed,  etc? 

A  flurry  of  letters  clarified  the  situation. 
These  silicon  semiconductors  are  American 
made  by  a  large  manufacturer  and  though 
they  are  normally  priced  at  $29,95  for  the 
group,  are  being  merchandised  to  sell  for  $2.98 
as  a  package.  The  instruction  sheet  has  circuits 
for  making  an  automotive  tachometer,  a 
transistor  regulated  power  supply,  a  30  volt 
low  current  power  supply,  a  6  &  9v  battery 
eliminator,  a  L5/9v  battery  tester,  a  dc  volt- 
meter with  overload  protection,  a  photoelec- 
tric relay  light  energized,  an  audio  oscillator, 
a  photocell  light  meter,  a  transistor  preampli- 
fier, controlled  rectifier,  remote  contactor, 
speech  clipping  and  limiting,  cathode  biasing, 
and  screen  biasing. 

Each  semiconductor  is  color  coded  and  all 
are  different-  For  instance,  in  the  automotive 
tachometer  all  you  need  is  the  yellow  (twin 
anode  5-8  vdc  diode),  the  green  (single  anode 
8-25  vdc  diode)  and  the  blue  (single  anode 
25-50  vdc  diode)  plus  a  1000  ohm  J£  watt  resis- 


tor, a  ,47  mfd  lOv  condenser,  a  0-1  ma  meter 
and  a  500  ohm  calibration  pot.  Pretty  simple, 
eh? 

Since  these  semiconductor  kits  are  obvious- 
ly something  that  every  amateur  should  be  in- 
terested in  iVe  made  arrangements  for  the 
Bookshop  to  have  them  available  (number 
104). 

Some  of  the  construction  projects  look 
mighty  tempting.  I'll  have  Paul  W1PYM,  the 
keeper  of  our  struggling  kit  department,  work 
up  a  couple  of  parts  kits  for  them. 

Other  Mail 

Not  all  of  the  California  schemes  seem  quite 
this  practical  About  50  California  hams  took 
the  trouble  to  send  me  a  copy  of  a  flier  they  re- 
ceived proposing  that  they  join  a  club,  dues 
only  $10  a  year,  which  would  give  them  all 
sorts  of  unnamed  benefits.  The  only  specific 
things  mentioned  were  a  year's  subscription  to 
CQ  (some  benefit!)  and  free  access  to  a  ham 
station  set  up  by  a  local  distributor.  The  club 
was  almost  completely  anonymous,  with  no 
names  or  calls  being  mentioned  in  the  promo- 
tion piece.  If  this  deal  is  legitimate  then  the 
chap  who  sent  out  the  flier  must  be  a  nitwit 

(Turn   to   page   88) 
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FM  FM  FM  FM  FM 


FMTRU  30D  I50mc  S45.GG  FMTRU  41V  3O-50mc  $85    . 

FMTR     SOD  30-50mc  $45.00        50BR  base  sta.  20-50me  $85 
FMTRU  80D  I50mc  $65 -$100       fiOY  base  sta.  30-50mc  $150 
FMTR   0OD  3O-50mc  $65-5100     T44A6A  450inc  $100  and  up 
Aiso-GE  gear  $35  and  up.     Dumont  and  Link  gear  available. 

nnrthwp<;t  electronics 

I  VI  if  V  J  I      Box  7,  Chesterton,  Indiana    


(W2NSD   from   page   87) 

Questions  and  Answers 

The  questions  I  get  during  talks  at  con- 
ventions and  from  visitors  make  it  rather 
obvious  that  I  am  not  going  into  enough  de- 
tail on  a  lot  of  my  editorial  explanations  of 
things, 

Jim  Demler  W0DSU,  here  for  the  summer, 
had  read  the  letter  in  VHF  Horizons  from  me 
refusing  to  take  advertising  from  them  on  the 
grounds  that  I  didn't  believe  that  their  maga- 
zine would  be  successful.  This  was  obvious 
to  me  and  it  really  never  occurred  to  me  that 
many  people  could  think  differently.  How  did 
I  know?  Well,  I  know  about  what  is  costs 
tli em  to  print  their  magazine  every  month 
and  approximately  what  their  other  expenses 
must  be.  All  I  have  to  do  then  is  make  a  rough 
estimate  of  their  income  and  see  if  the  two 
match. 

Making  an  educated  guess,  I  calculated  that 
they  were  taking  in  about  $1000  a  month, 
tops,  in  subscriptions,  and  maybe  $600  in 
advertising.  This  would  just  barely  cover  the 
printing  hill,  leaving  till  other  costs  of  running 
the  business  as  a  net  loss.  You  don't  run  a 
magazine  at  a  net  loss  for  very  long. 

The  basic  miscalculation  that  I  felt  that 
they  made  was  in  believing  that  all  VHF 
operators  would  welcome  a  VHF  magazine. 
Unfortunately,  a  large  percentage  of  VHF 
ops  are  running  Twoers  or  equivalent  and 
could  care  less  about  what  the  handful  of 
VHF  DXers  are  doing.  As  far  as  I  know 
this  estimate  was  accurate,  if  my  information 
on  the  circulations  of  the  VHF  magazines  is 
true.  To  the  best  of  my  knowledge  VHF 
Amateur  made  it  to  just  over  2000  circulation 
before  giving  up  and  disappearing  into  the 
back  pages  of  CQ,  as  did  VHF  News  before 
it.  VHF  Horizons  made  a  more  determined 
effort  and,  1  believe,  reached  over  3500 
VHF*ers.  But  you  can*t  publish  anything  more 
than  a  bulletin  with  this  order  of  magnitude 
or  circulation. 

Jim  then  wanted  to  know  why,  if  these  other 
magazines  couldn't  make  it,  we  were  going 
to  start  publishing  a  VHF  magazine.  First 
of  all,  as  an  ardent  VHF  man,  I  believe  that 
communication    is    important   to   this   field    of 


interest  and  that  there  is  a  need  for  a  monthly 
bulletin  for  VHF'ers.  Secondly,  with  the  setup 
weVe  got  here  we  can  pull  the  props  out  from 
under  the  normal  printing  costs  ai  a  magazine. 
We've  got  everything  necessary  for  printing 
offset  bulletins  and  small  magazines:  press, 
platemaker,  huge  process  camera,  art  depart- 
ment, artist,  etc.  We  can  print  a  magazine 
and  have  it  in  the  mail  within  three  days, 
where  the  normal  printer  takes  about  two 
weeks. 

We  are  particularly  fortunate  in  getting 
Jim  Kyle  K5JKX,  the  previous  editor  of  VHF 
Horizons,  as  our  editor  for  VHF  Magazine. 
Jim  is  not  only  the  top  writer  in  the  ham  radio 
field  today,  he  also  has  a  splendid  background 
in  VHF  operating  and  a  wide  acquaintance 
among  the  top  VHF  operators. 

Well  start  off  VHF  Magazine  as  I  did  73, 
cautiously  and  in  the  black.  We're  sort  of 
figuring  on  hitting  a  peak  of  5000  circulation, 
but  are  willing  to  be  surprised.  We'll  try  to 
have  it  chock  full  of  good  practical  VHF  in- 
formation as  well  as  the  latest  operating  news 
that  can  be  published.  See  page  93  for  sub- 
scription information. 

I nventi ve   Licensing 

During  one  of  the  many  discussions  of  in- 
centive licensing  here  at  73  HQ,  Virginia 
made  a  point  that  might  well  be  passed  on. 
Basically  it  is  this:  There  seems  to  be  little 
correlation  between  formal  technical  training 
and  inventive  ability,  Of  what  use  is  it  for  us 
to  get  the  FCC  to  force  everyone  to  learn 
enough  theory  to  pass  a  harder  exam?  What 
can  this  accomplish?  If  we  could  present  them 
with  a  test  of  their  practical  knowledge  of  the 
hobby,  that  might  prove  something,  Virginia 
went  through  an  embarrasingly  long  list  of 
graduate  engineers  that  we  have  met  who  have 
conclusively  demonstrated  themselves  to  be 
absolute  dunderheads  at  ham  radio,  A  look 
through  the  ham  magazines  showed  us  further 
that  the  bulk  of  the  real  advancements  in  ham 
gear  have  been  made  by  formally  untutored 


It  has  long  be  recognized  in  educational 
fields  that  the  current  emphasis  on  memoriza- 
tion is  one  of  the  best  wavs  vet  known  to  weed 
out  the  intelligent  and  inventive  talent.  Why 
apply  a  proven  losing  technique  to  ham  radio 
by  setting  up  a  further  memorization  hurdle 
for  all  the  General  and  Conditional  licensees? 
The  result  of  this  would  be  the  opposite  of  the 
claimed  desire:  we  would  lose  a  lot  of  the  very 
fellows  who  are  the  most  valuable  to  our 
hobby.  Bah! 

...  Wayne 


88 


73  MAGAZINE 


MADT   HI   FREQ 
TRANSISTORS 

All  guaranteed,  factory  marked,  exlnt  for 
converters,  CB  transmitters,  6  meters, 
etc.  Factory  closeout  bargain.        5/$1.00 


48   VOLT   DC 
REGULATED 

SOLA  48  volt  DC  4.5 
amp  regulated  plus  6.3 
at  3  amps  115  volt  60 
cycle  input  Like  new. 

$17.50 


AN/PDR-27    GEIGER   COUNTER 

One  of  the  Navy's  fin- 
est. 4  ranges  .5-5-50- 
500  MR/HR  Detects 
Beta  &  Gamma.  De- 
tachable probe  on  coil 
cord.  Complete  ready 
to  use  with  headphones 
(not  shown)  and  shoul- 
der strap.  With  Fresh 
batteries.    Just    in    time    for   Summer   prospecting. 

$35.00 


LATCHING  RELAY 

24  Volt  DC  coil,  latch  & 
unlatch.  4 POT  10  amp  con- 
tacts. $1 ,50 

POWER  TRANSFORMER 

115   volt  60  cycle 
2,540  volt  CT  400  ma 
Stock   -T-50     $12.50 


PYRAN0L  CAPACITORS 

S  MFD  1,500  VOLT     $1.75 

SWINGING  CHOKE 

.40/.10  amp 

4/12  Henry 

Stock  =:CK-1     $4.00 

866  TRANSFORMER 

2.6  volt  10  AMP     $3.00 


JOHN  MESHNA,  Jr. 

Surplus  Electronic  Material 

19  ALLERTON   ST.  LY  5-2275  LYNN,   MASS 

Catalog    -63    just   off   the    press,    10c    handling    would    be    appreciated. 

All    material    FOB    Lynn,    Mass. 


Buy  73  at  Your  Distributor 


Roughly  one  third  of  the  circulation  of  73 
is  through  the  radio  parts  distributors.  This  is 
a  good  thing  and  we  like  to  encourage  it. 
About  the  only  real  drawback  to  it  is  that  only 
a  few  distributors  get  enough  copies  each 
month  to  last  all  the  way  through  the  month. 
This  means  that  quite  a  few  amateurs  miss  out 
on  copies.  And  even  though  we  Ve  tried  every- 
thing we  could  think  of  to  get  all  of  the  parts 
distributors  to  handle  the  magazine,  there  are 
still  a  lot  of  them  that  have  never  gotten 
around  to  placing  an  order. 


If  you  find  that  your  distributor  has  run  out 
or  doesn't  stock  73  please  let  me  know  right 
away  so  I  can  put  some  pressure  on  him  to  do 
better  by  you.  This  will  help  a  lot  of  other 
hams  who  might  miss  getting  73  too.  Even  if 
you  are  a  subscriber  I'd  like  to  know  if  you 
have  a  dealer  that  doesn't  have  73  available. 

The  next  few  issues  will  be  selling  out 
mighty  fast,  so  maybe  you'd  do  better  to  make 
sure  you  don't  miss  out  by  subscribing  right 
now. 


Name Coll 


Address 


■  ■ 


.    .   . 


i   _ .  _ 


*      -ft       *       I        ■ 


City 


Zone 


State 


n  $3*50    One    Year 

Q  $40   Life    (yours   or  ours) 


Q  $6.50    Two   Yeors 


50c  each  enclosed  for  the  following  back  issues 

(All   I960  issue  $\) 
(Jan.  '61   out  of  prim- 


.... 


Class  license 


□  $1.00  enclosed  for  one   year  membership   in    Institute  of  Amateur   Radio. 

Send  to: 


□  $9.00   Three    Years 


MM  W  V  -*  *  * 


m       &       * 


■■*-■*•# 


73, 


Peterborough,   N.   H. 
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73  Products 

Peterborough,   N»   H, 

73  PUBLICATIONS 

6  UP  Magazine.  Published  monthly  for  all 
VHF  operators.  Includes  latest  operating  news, 
technical  data,  improvements  on  commercial 
VHF  gear,  skeds.  Editor  is  K5JKX.  Mailed  first 
class  mail  to  all  charter  subscribers.  $2.00/year. 

ATV  Experimenter,  Published  semi-monthly 
for  all  amateurs  interested  in  amateur  television. 
Includes  latest  operating  news,  list  of  active 
stations,  technical  data,  surplus  conversions, 
latest  FCC  ham-TV  news,  etc.  Editor  is 
W0KYQ.  $LOO/year. 

Club  Bulletin*  Published  ten  times  a  year  for 
all  club  officials  and  club  bulletin  editors.  In- 
cludes news  from  club  bulletins,  latest  FCC 
actions,  info  to  help  editors  put  out  interesting 
club  papers,  info  to  help  make  clubs  successful, 
etc.  Editor  is  VE3DQX.  $1.00/yeax. 

Send  subscritions  to  all  73  publications  to  73, 
Peterborough,    New    Hampshire,    Be    specific, 
don't  make  us  guess. 
Bound  Volume  I  &   II,  in  stock  $15.00  ea. 

NEW  RTTY  BOOK  $2.00 


This  handbook  is  written  for  the  beginning 
RTTY  op,  but  due  to  the  profusion  of  info, 
pictures,  circuits,  etc.,  it  will  be  valuable  to  all 
RTTYers  and  those  who  may  RTTY  them- 
telves.  If  you  don't  know  what  RTTY  means 
don't  buy  it  For  $2  what  can  you  lose?  It's 
worth  almost  that  much  in  paper. 

BINDERS   FOR  73  $3.00 

Keep  your  issues  of  73  all  in  good  shape  and 
keep  them  from  straying.  Specify  year:  '60-61, 
"62,  '63.  Red  Leather  binder  with  gold  stamped 
"73"  and  year.  Darbs. 

BACK  ISSUES  50c 

You  can  enjoy  back  is- 
sues of  73  just  as  much 
as  current.  Send  for  one 
each  month  to  pad  out 
those  dreary  days.  All 
back  issues  now  available 
except  January  1961. 
Early  issues  going  to  $1 
soon.  Supply  very  limit- 
ed. 


-1  ■ .*  i 


WW 


CARE  AND   FEEDING  OF 
HAM  CLUBS  $1.00 


OAK  CLUB| 


4£*?7iAfl*C 


floir  VMiiovs:* 


;ujflnutn  uuEiuiMf1; 


;  qperalion  public  service 


•rjrJtJdlarOfl! 


K9 AMD's  interesting  book 
on  all  aspects  of  forming  and 
holding  together  a  ham  club. 
This  is  the  result  of  exhaus- 
tive interviews  with  many 
club  officers  and  will  be  in- 
valuable to  every  club  going. 


SIMPLIFIED  MATH   50c 


iVi>i*rBa 


<*•  TflU 


.  f,   .      4i.rll 
...   pst     ■■     ■  HI 


This  booklet  takes 
gendy  by  the  hand 
leads  you  through 
mysteries  of  Ohm  s 
squares,  roots,  powers,  fre- 
quency/meters, logs,  slide 
rules,  etc.,  and  does  it  by 
an  amazingly  new  method. 


you 

and 

the 

Law, 


I 


AN  VRC-2  CONVERSION 

$1.00 

Exhaustively  c  ompl  e  t  e 
instructions  on  convert- 
ing the  surplus  and  in- 
expensive VRC  equip- 
ment for  six  meter  wide 
band  FM  ham  net  opera- 
tion. Get  diyself  on 
52.525  mc  and  join  the 
nation ;l1  wide  band  FM 
activities, 


OF  THEE 

AN/VRC-2 

by 

Lloyd  H«n§©n,W9YCB 


IhDLa  111 


SURPLUS 


INDEX  TO 
SURPLUS  $1.50 

This  is  a  complete  list  of 
every  surplus  conversion  ar- 
ticle that  lias  ever  been  pub- 
lished, with  a  brief  descrip- 
tion of  the  conversion.  In- 
valuable bibliography. 


AN/ARC-2   CONVERSION 

$1.00 


Complete  schematics  and 
thorough  conversion  details 
on  this  modern  transceiver 
which  covers  2-9  mc  (80-40 
meters  *  .  .  and  160).  This 
unit  now  sells  for  $40  to  $50 
surplus  and  is  easily  con- 
verted into  a  terrific  little 
transceiver. 
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HAM-TV  $3.00 


This  book  gives  you  a 
blow  by  blow  description  of 
how  to  get  on  the  air  on 
TV  for  under  $50.  This 
book  is  the  reason  that  hun- 
dreds of  hams  are  now  go- 
ing on  TV.  This  is  not  the 
usual  theory  book,  just  a 
how-to-do-it  manual. 


AMATEUR  TELEVISION 

EXPERIMENTER 

$1.00  per  year 


The  first  six  issues  of  this 
invaluable  bulletin  are  now 
in  print  Each  one  is  worth 
more  than  the  year's  sub- 
scription. Send  $2  for  com- 
plete set  from  #1  up 
through  #12.  Quantity  lim- 
ited so  don't  wait. 


SURPLUS  TV  SCHEMATICS 

$1.00 


r.ii  c — T,  ,Tfl     (—asm- 1 


TV'ers  who  are  interested 
in  saving  a  lot  of  construc- 
tion time  and  still  want  to 
have  elaborate  TV  gear  will 
do  well  to  watch  those  sur- 

Elus  ads  and  invest  in  this 
ooklet,  the  only  source  of 
the  diagrams  you'll  be  need- 
ing, 


i 

CO  J 

%  3 

p-! 

iOt 

COILS  50c 

Well  illustrated  basic  book 
which  describes  aU  of  the 
different  types  of  coils  to  be 
found  in  radio  work.  Covers 
theory  and  practical  aspects. 


seiissio  gr 


ukOAiim 


CW  $1.00 

Written  by  an  expert.  One 
of  the  best  methods  for 
learning  the  code  yet  de- 
vised. Lays  in  a  good  foun- 
dation for  later  high  speed 
CW  ability.  CW  can  be  a 
lot  of  fun  if  you  go  about 
learning  it  the  right  way. 
This  book  will  be  invaluable 
to  the  beginner  and  the  ham 
who  wants  to  really  increase 
his  code  speed. 


WORLD   GLOBE   (plus   subscrip- 
tion for  one  year)  $16.95 

Every  visitor  to  the  73  HQ  shack  is  taken 
aback  by  the  beautiful  world  globe  next  to  the 
operating  position.  We  find  this  invaluable  for 
figuring  out  beam  angles  and  planning  world 
tours.  It  is  18"  in  diameter,  normally  sells  for 
$19.95  (via  CQ),  is  nearly  five  feet  around 
the  equator.  Canadians  please  allow  a  little 
extra  for  Diefendollar  exchange. 


In  the  interests  of  making  home  construction 
simpler  for  those  readers  with  anemic  junk 
boxes  73  has  gathered  together  the  parts  re- 
quired for  building  our  less  complicated  proj- 
ects. These  kits  are  as  complete  as  we  can  make 
them,  containing  good  quality  parts.  Except 
where  the  chassis  or  case  is  integral  to  a  unit 
we  do  not  supply  it  We  will  mention  when  we 
do  supply  a  case  or  chassis.  We  do  supply 
tubes,  sockets,  condensers,  resistors,  transform- 
ers, connectors,  etc.  The  kits  are  kept  in  stock 
to  the  best  of  our  ability,  though  sometimes 
the  distributors  who  supply  us  delay  us  a  bit. 

3   NUV1STOR  2M   PREAMP,  Mar  63  p8 

W9DUT    Kit    . 51850 

1  TUBE  %W  QRP  40M  XMTR*  Mar  63  p22 

W1  MEL    Kit .  -    $6.00 

15-20M    NU VICTOR   PREAMP.   Apr   63   p40 

W6SFM  Kit  .    ...,-.. .  -   $4.00 

ADJ.  REG.  XSTR  P.S.  Apr  63  p8 

Wl  JS1  Kit $25,00 

VICTOR  VFO.  Apr  63  p24 

W7IDF  Kit  ,  $6.50 

6M   XSTR  XCVR.  May  63  p8 

K3NHI    Kit $25.00 

6DJ8  6M   CONVERTER.   May  63  pU 

WA2HVK    Kit $17.50 

COIL  EVALUATOR.  Jun  63,  p2Q 

W0QWY    Kit  ,, $9.00 

CW  MONITOR,  Jun  63,  p44 

WA2WFW    Kit    . . . $4  23 

TW0ER  MODIFICATION.  Jun  63  p56 

K6CJN    Kit  .      .  .    ,         $6.50 

HOT  6M   CONVERTER.   July  63  p8 

W9DUT-2    Kit    .......  $20.00 

TUNING  EYE  KIT,  July  63  p22 

K6GKU     Kit _..... $7.50 

2M  ANT  COUPLER  SWR  BRIDGE  July  63  p32 
W6TKA  Kit $10.00 
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5—ANTENNAS—  Kraus  (W8JKL  The 
most  complete  book  on  antennas  in 
print,  but  largely  design  and  theory, 
complete  with  math.  $12,00 

11 — 16TH  EDITION  RADIO  HAND- 
BOOK—by  Bill  Orr  W6SAI.  This  fan- 
tastic book  is  loaded  with  the  most 
understandable  theory  course  now 
available  in  our  hobby  plus  dozens  of 
great  construction  projects.  This  is 
the  best  ham  handbook  in  print  by 
a  wide  margin.  Easily  worth  twice  the 
price.  $9.50 

13— REFERENCE  DATA  FOR  RADIO 
ENGINEERS*  Tables,  formulas,  graphs. 
You  will  find  this  reference  book  on 
the  desk  of  almost  every  electronic 
engineer  in  the  country.  Published  by 
International  Telephone  and  Tele- 
graph. $6,00 

16— HAM  REGISTER— Lewis  IW3VKD). 
Thumbnail  sketches  of  10,000  of  the 
active  and  well  known  hams  on  the  air 
today.  This  is  the  Who's  Who  of  ham 
radio.  Fascinating  reading.  Only  edi- 
tion. Now  only  $2.50 

18— SO  YOU  WANT  TO   BE  A   HAM— 

Hertzberg  (W2DJJ).  Second  edition. 
Good  introduction  to  the  hobby.  Has 
photos  and  brief  descriptions  of  almost 
every  commercially  available  transmit- 
ter and  receiver,  plus  accessories.  Lav- 
ishly illustrated  and  readable..       $2.95 

21—  VHF  HANDBOOK— Johnson  (W6- 
QKIK  Types  of  VHF  propagation,  VHF 
circuitry  component  limitations,  an- 
tenna design  and  construction,  test 
equipment.  Very  thorough  book  and 
one  that  should  be  in  every  VHF  shack. 

$2.95 

22— BEAM     ANTENNA     HANDBOOK— 

Orr  IW6SAI).  Basics,  theory  and  con- 
struction of  beams,  transmission  lines, 
matching  devices,  and  test  equipment. 
Almost  all  ham  stations  need  a  beam 
of  some  sort  .  .  .  here  is  the  only 
source  of  basic  info  to  help  you  decide 
what  beam  to  build  or  buy,  to  install 
it,  how  to  tune  it.  $2.70 

23— NOVICE  &  TECHNICIAN  HAND- 
BOOK— Stoner  (W6TNSK  Sugar  coated 
theory:  receivers,  transmitters,  power 
supplies,  antennas;  simple  construction 
of  a  complete  station,  converting  sur- 
plus equipment,  How  to  get  a  ham 
license  and  build  a  station.  $2.85 

24— BETTER  SHORT  WAVE  RECEP- 
TION—Orr  {WSSAh.  How  to  buy  a 
receiver,  how  to  tune  it,  align  it, 
building  accessories;  better  antennas; 
QSL's,  maps,  aurora  zones,  CW  re- 
ception, SSB  reception,  etc.  Handbook 
for  short  wave  listeners  and  radio  ama- 
teurs. $2.85 

26—59  SIGNALS— Orr  (W6SAIK  A 
manual  of  practical  detailed  data  cov- 
ering design  and  construction  of 
highly  efficient,  inexpensive  antennas 
for  the  amateur  bands  that  you  can 
build  yourself,  $L00 

27— QUAD  ANTENNAS-^Orr  IW6SAI). 
Theory,  design,  construction,  and  oper- 
ation  of  cubical  quads.  Build-it  your- 
self info.  Feed  systems,  tuning,       $2.85 


28— TELEVISION    INTERFERENCE— 

Rand  (WiDBML  This  is  the  authorita- 
tive book  on  the  subject  of  petting 
TV  I  out  of  your  rigs  and  the  neighbors 
sets.  $1 .75 

32—  RCA  RADIOTRON  DESIGNERS 
HANDBOOK— 1500  pages  of  design 
notes  on  every  possible  type  of  cir- 
cuit. Fabulous.  Every  design  engineer 
needs  this  one.  $7,50 

36— CALL    LETTER    LICENSE    PLATE— 

Regulation  size  license  plate.  Please 
give  your  call  and  the  color  of  letters 
and  background.  $3.00 

37—101  WAYS  TO  USE  YOUR  HAM 
TEST  EQUIPMENT— Middleton.  Grid- 
dip  meters,  antenna  impedance  meters, 
oscilloscopes,  bridges,  simple  noise  gen- 
erators, and  reflected  power  meters  are 
covered,  TeMs  how  to  chase  trouble 
out  of  ham  gear,   168  pages.         $2,50 

52— HOW  TO  READ  SCHEMATIC  DIA- 
GRAMS— Marks.  Components  &  Dia- 
grams; electrical,  electronic,  ac,  dc 
audio,  rf,  TV.  Starts  with  individual 
circuits  and  carriers  through  complete 
equipments.  $3.50 

53— BASIC  ELECTRONIC  TEST  PRO- 
CEDURES—Turner.  This  book  covers 
just  about  every  possible  type  of  elec- 
tronic test  equipment  and  explains  in 
detail  how  to  use  it  for  every  purpose. 
Testinq:  audio  equipment,  receivers, 
transmitters,  transistors,  photocels,  dis- 
tortion, tubes,  power  .  .  .  etc.      $9J5 

S5— TRANSISTOR  CIRCUIT  HAND- 
BOOK— Simpfe,  easy  to  understand  ex- 
planation of  transistor  circuits.  Dozens 
of  interesting  applications.  $4,95 

fi^GE    TRANSISTOR     MANUAL— 6th 

edition,  This  is  one  of  the  best  buys 
around:  22  chapters,  440  pages,  dia- 
grams by  the  gross,  data,  facts,  charts, 
etc.  If  you  don't  have  this  one  you 
just  aren't  up  to  date.  only  $2.00 

6£— DESIGN  MANUAL  FOR  TRANSIS- 
TOR   CIRCUITS    BY   CARROLL,    Tested 

transistor  circuits  for  design  engineers. 
Interesting  reading  too.  $9,50 

SPECIAL    SPECIAL    SPECIAL 

Radio  Handbook,  15th  Edition,  written 
by  Bill  Orr  W6SAI,  over  800  pages. 
Covers  every  phase  of  amateur  radio 
from  the  very  basics  right  up  through 
the  construction  of  just  about  every- 
thing you  couEd  want  in  ham  gear. 
Originally  published  at  $850.  Super- 
ceded by  the  new  16th  edition  which 
is  the  same  except  for  new  construc- 
tion projects  and  selling  for  $9.50  (see 
number  11),  Special,  until  the  last 
few  copies  are  gone,  only  $5*95! 

67— TRANSISTOR  CIRCUIT  ANALYSIS 
AND  DESIGN  by  Frtchen.  Written  pri- 
marily as  a  college  text  to  teach  cir- 
cuit design.  $13.00 

68^HANDBOOK  OF  TRANSISTOR  CIR- 
CUIT  DESIGN    BY   PULLEN— This  is  a 

handbook  which  teaches  a  systematic 
system  for  transistor  circuit  design. 
Highly  recommended  by  radio   schoote. 

$13X0 


74— HANDBOOK  OF  ELECTRONIC  TA- 
BLES &  FORMULAS— Formulas  &  laws, 
constants,  standards,  symbols  and 
codes.  Math,  tables,  misc.  data.    $2,95 

76—  MODERN  OSCILLOSCOPES  & 
THEIR  USES—  Ruiter.  Second  edition. 
Shows  what  a  'scope  is,  what  it  does 
and  how  to  use  it  for  radio,  TV,  trans- 
mitters, etc.  346  pages.  $10,20 

80— SURPLUS  RADIO  CONVERSION 
MANUAL  VOLUME  NO.  1  (second  edi- 
tion). This  book  gives  circuit  dia- 
grams, photos  of  most  equipment,  and 
rather  good  and  complete  conversion 
instructions  for  the  following:  BC-221, 
BC-342,  BC-312,  BC-348,  BC-412, 
BC-645,  BC-946fe,  SCR-274N  453A 
series  receivers  conversion  to  10  meter 
receiver,  SCR-274N  457A  series  trans- 
mitters (conversion  to  VFO)SCR-522 
(BC-624  and  BC-625  conversion  to  2 
meters),  TBY  to  10  and  6  meters,  PE- 
103 A,  BC-1068A/1161A  receiver  to  2 
meters,  Surplus  tube  index,  cross  in- 
dex of  A/N  tubes  vs.  commercial 
types,  TV  &  FM  channels.  $3.00 

81— SURPLUS  RADIO  CONVERSION 
MANUAL  VOLUME  NO.  II.  Original 
and  conversion  circuit  diagrams,  plus 
photos  of  most  equipments  and  full 
conversion  discussion  of  the  following; 
BC-454 /ARC-5  receivers  to  10  meters, 
AN /APS- 13  xmtr/rcvr  to  420  mc  BC- 
457/ARC-5  xmtrs  to  10  meters  Selen- 
ium rectifier  power  units,  ARC-5  power 
and  to  include  10  meters,  Coil  dota- 

simpiified  VHF,  GO-9/TBW,  BC-357, 
TA-12B,  AN/ART-13  to  ac  winding 
charts,  AVT-112A,  AM-26/AIC,  LM 
frequency  meter,  rotators,  power  chart, 
ARB  diagram.  $3.00 

82— SURPLUS  RADIO  CONVERSION 
MANUAL  VOLUME  NO.  Ill— Original 
and  conversion  diagrams,  plus  some 
photo  of  these:  701A,  AN/APN-1, 
AN/CRC-7,  AN/URC-4,  CBY-29125, 
50083_,  50141,  52208,  52232,  52302-09, 
FT-Af*A,  BC-442,  453-455,  456-459, 
BC-696,  950,  1066,  1253^  241 A  for 
xtal  filter,  UbF  (COL-43065),  MD- 
7/ARC-S^  R-9/APN-4,  R23-R-28/ 
ARC-5,  feAT,  RAV,  RM-52  (53L  Rt~ 
19/ARC-4,  SCR-274N,  SCR-522.  T-15/ 
ARC-5  to  T-23 /ARC-5,  LM,  ART- 13, 
BC-312,  342,  348,  191,  §75.  Schematics 
of  Apt-5,  ASB-5r  BC-659,  1335A, 
ARP-2,  APAIO,  APT-2.  $3.00 

83— THE  SURPLUS  HANDBOOK,  VOL- 
UME I — Receivers  and  Transmitters. 
This  book  consists  entirely  of  circuit 
diagrams  of  surplus  equipment  and 
photos  of  the  gear.  One  of  the  first 
things  you  really  have  to  hove  to 
even  start  considering  a  conversion  of 
surplus  equipment  is  a  good  circuit 
diagram.  Tlhs  book  has  the  following: 
APN-1,  APS-13,  ARB,  ARC-4  ARC-5, 
ARN-5  VHF,  ARN-5,  ARR-2.  A5B-7, 
BC^222J  -312,  -314,  -342,  -344,  -348, 
-603,  -611,  -624  (SCR-522),  BC-652, 
-654,  -659,  -669,  -683,  ^728,  -745, 
-764,  -799,  -794,  BC-923,  1000,  -1004, 
-1066,  -1206,  -1306,  -1335,  BC-AR- 
231,  CRC-7,  DAK-3,  GFU,  Mark  11, 
MN~26,  RAK-5,  RAL-5,  RAX,  Super 
Pro,  TBY,  TCS,  Resistor  Code,  Capaci- 
tor  Color   Code,    JAN7VT   tube    index. 

¥3,00 
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88— EUROPE     ON      $5.00     A      DAY— 

Europe  con  be  just  as  expensive  as 
the  U,  S.  unfess  you  know  where  to 
stay  and  where  to  eat.  This  book,  is 
the  standard  reference  work  for  Euro- 
peon  travelers  on  a  budget.  This  m  the 
latest  edition.  $1.95 


»1— DIETZCEN      TO"     SLIDE     RULE— 

This  is  the  slide  rule  thot  is  recom- 
mended in  the  book.  "Simplified  Math 
For  The  Ham  Shack."  With  a  little 
practice  you'll  have  Ohm's  Law 
whipped,  and  any  other  calculations 
too.  Has  C-D-Cl-L-T-A-B-S-K  scales, 
Beautifully  mode  rule,  complete  with 
plastic  case,  looks  like  five  times  the 
price  and  works  that  way  too.        $2.85 

92— QSL   DISPLAY   PLASTIC   POCKETS 

— fc*qch  set  of  clear  plastic  pockets 
holds  twenty  QSL's  for  wall  display. 
Keeps  cards  flat,  cfean  and  perfect. 
Keeps  walls  clean  too.  Or  hove  you 
tried  to  hong  QSL's  yet.  This  beati 
thumb  tacks  and  Scotch  Tape  all 
hoi  tow.  Comes  in  envelope  of  three  to 
hold  60  QSL's,  give  it  a  try  and  you'll 
never  use  anything  else.     Three:  $1.00 

93— RAD  A  R-T  EC  TOR— This  gadflet. 
though  designed  to  pick  up  police  ra- 
dar (which  it  does  very  efficiently  we 
are  told  by  several  amateurs),  also 
picks  up  two  of  our  amateur  UHF 
bands.  Operotes  entirely  from  the  12v 
cor    battery.    Regular    price    is   $44.95 

Bookshop    Special     $28.95 

94— KIT  OF  SOLDERING  TOOLS— Used 

la  was  a  soldering  iron  was  all  that 
vvos  necessary,  now  you  have  to  have 
a  kit  of  fool  tools.  Little  doohmfcies 
like  scrapers,  reamers,  forks,  and 
brushes.  Forsooth!  Mode  of  varnished 
maple  and  spring  steel  (vastly  superior 
to   winter   steel  K  $4.87 


NE-PAD — Pilot-type  writing  desk 
thot  elastics  to  your  ponts  feg  for 
mobile  log-keeping.  Complete  with 
two  pads  of  50  special  73  mobile  log 
sheets.  You  know  the  logs  gotta  be 
good,  Extra  fog  pads  are  only  25c  a 
pod.  Ne-Pad  with  two  log  pads     $3.95 

96— LATEST  CALLBOOK— There  are  so 

many  changes  in  the  Callbook  that 
you  should  plan  on  buying  o  new  one 
at   least  once  a  year. 

USA   Callbook    $5-00 

Foreign  Callbook    $3.00 

97— RADIO  AMATEUR  DX  CU IDE- 
Crammed  with  maps,  time  conversion 
tables,  great  circle  charts,  etc.  Each 
page  may  be  removed  for  mounting  on 
wolL  $2.00 

98— WORLD  PREFIX  MAP— Printed  in 
four  colors  on  heavy  sto:k  for  wall 
mounting,  29"  x  42".  i  fas  country 
prefixes,  time  zones,  radio  zones,  and 
alphabetical  listing  of  prefixes.      $1,00 

99—  RADIO  AMATEURS  WORLD  AT- 
LAS— 16  pages  in  four  colors,  Shows 
all  six  continents,  West  Indies,  country 
prefix  list,  etc.  If  you  work  any  DX 
this  otlos  will  be  very  helpfuL        $1,00 

100— ELECTRONIC  CONSTRUCTION 
HANDBOOK  by  W8MQU.  Covers  all 
sorts  of  info  on  how  to  build.       $2.95 

102— CALL-D-CAL  Your  call  fetters 
and  state  on  a  large  decal  (B]/2ft  long) 
in  five  colors,  DX  calls  on  world 
globe.  $1.95 

103— "SCOTCH LITE  CALL/'  White  let- 
ters   on    black    background.     Pressure 
sensitive  to  stick  anywhere    SVi"  long 
Don't   forget   to  give  your  call    letters 
when  ordering.  $2.00 


105— THE    PHILLIPS    CODE.    A    tested 

ethod   of  rode  shorthand   used   since 

by    landfine   ops.    See   page   88, 

March  63  issue  of  73.  $2,7 5 

ACR-1— ABC'S  OF  CITIZENS  BAND 
RADIO — by  Buckwalter.  How  to  choose, 
set  up,  license  and  operate  CB  equip- 
ment. Discusses  different  types  of  rigs, 
receivers,  antennas,  how  to  tune,  in- 
stall, operat*  and  troubleihoot.     $1.95 

ALP-1— GENERAL  CLASS  LICENSE 
HANDBOOK— by  Pyle  W70E.  A  com- 
plete guide  including  typical  ques- 
tions and  answers^  to  help  you  pre- 
pare for  the  FCC  Technician,  Con- 
ditional or  General  amateur  rodio 
exam.  A  good  writer  is  quite  a  help 
In  this  sort  of  thing.  $2.50 

AMA-1— AMATEUR  RADIO  ANTENNA 
HANDBOOK— by  Hooton  W6TYH.  Basic 
theory,  construction  and  tuning  of  all 
the  well  known  and  effective  ham 
antennas.  Good  stuff  on  feed  lines 
and  towers  too.  $2.50 

AMP  1— TROUBLESHOOTING  AMA- 
TEUR RADIO  EQUIPMENT— by  Pyle 
W70E,  A  gufde  for  all  hams  who  want 
to  keep  their  gear  on  the  air  by 
themselves.  Includes  complete  sche- 
matics of  many  popular  ham  trans- 
mitters ond  receivers.  $2.50 

AMR-T— ABCS  OF  MOBILE  RADIO  by 
Martin,  Covers  subject  of  two-way  FM 

mobile  operation.  Equipment,  control, 
range,  power  supply,  receivers,  trans- 
mitters installation,  and  uses.  Quite 
comprehensive.  $1 ,95 

ASM^AMATEUR  RADIO  STATION 
MANUAL.  Contains  station  log,  cross 
index  for  calls/names,  record  sheets 
for  WAS,  WAC  WAZ,  schedules, 
equipment  records,  net  data,  DX 
records,  world  prefixes,  etc  $3!. 95 

B  EO  —  OSCILLATOR       CIRCUITS— by 

Adams,  This  book  is  designed  for  the 
fellow  who  really  wants  to  know  how 
electronic  circuits  work.  It  is  written 
with  incredible  simplicity  and  uses 
four  color  diagrams  to  effectively  ex* 
plain  just  what  happens  in  circuits. 
Covers  all  nine  basic  oscillator  cir- 
cuits. $2.95 

BER— RADIO  CIRCUITS,  Uses  four 
color  circuits  to  explain  just  what  is 
happening  in  the  various  circuits  in  o 
receiver.  One  of  the  best  systems  yet 
to  explain  the  working  of  circuits. 

$2.95 

CB3— CITIZENS  BAND  RADIO  MANU- 
AL, just  about  everything  you  will 
need  to  know  about  CB.  plus  service 
da  to  on  34  popular  models  of  CB  geor: 
Cadre,  Capital.  Citi-Fane,  Eico  Globe, 
Gonset,  Hallicrafters,  Heath,  ITT,  La- 
foyette,  La  Salle,  Magnavox,  Philrnore, 
Poly-Cam,  Vocaline,   Webcor,         $2.95 

DIT— DIODE      CIRCUITS      HANDBOOK 

by  Rufus  P.  Turner.  The  lowly  diode 
has  come  into  its  own  these  days. 
Here  are  nearly  100  diagrams  of  cir- 
cuits with  discussions  and  complete 
explanations  of  their  operation.     $2.50 

HA)— HAM  ANTENNA  CONSTRUC- 
TION PROJECTS.  Low  cost  construc- 
tion methods,  transmission- lines,  an- 
tenna tuners,  etc.  Over  two  dozen 
interesting    and    inexpensive    antennas. 

$2,95 

HAM— SO  YOU  WANT  TO  BE  A  HAM 
by  W2DJJ,  Includes  all  the  would-be 
radio  amateur  needs  to  get  started  in 
ham  radio.  $2.95 

HAP-1—  ABC'S    OF    HAM     RADIO— by 

Pyle  W70E.  How  to  get  a  Novice 
license.  Excellent  book  by  a  top  au- 
thor $1.95 


HRC—  HANDBOOK  OF  HAM  RADIO 
CIRCUITS  by  W9CGA.  Includes  cir- 
cuit diagrams,  photos  and  discussion 
of  the  circuit  of  36  pieces  of  ham 
equipment.  Here  are  the  basic  cir- 
cuits so  you  can  design  anything  you 
need.  $2.95 

MAT— ELECTRONICS  MATH  SIM- 
PLIFIED. Algebra,  trig,  logs,  ohms  law, 
frequency,  reactance,  inductance,  ca- 
pacitance, power  supplies,  etc.  Quite 
comprehensive,  $4.95 

MCN— MODERN  COMMUNICATIONS 
COURSE— by  Noll.  Aimed  more  at 
commercial  radio  than  amateur,  but 
on  excellent  book  for  home  study  or 
class  work.  Covers  transmitters  ond 
antennas  quite  well  $4.95 

MMD— ELIMINATING  MAN  MADE  IN- 
TERFERENCE—What  makes  it,  how  to 
find  it,  how  to  cure  it  in  homes,  fac- 
tories, automobiles,  aircraft,  boats, 
etc.  Or  maybe  you  haven't  been 
plagued  lately.   160  pages.  $2.95 

QAN— 2ND  CLASS  RADIOTELEPHONE 
LICENSE  MANUAL— by  Noll.  Another 
73  author  makes  it  in  the  big  time. 
Q  &  A  manual  for  commercial  ticket. 
Get  one,  you  never  know  when  it'll 
be  handy  .  .  ,  and  this  sure  prove* 
what  you   know,    or  don't    know. 

$3.95 

RSC—  NORTH  AMERICAN  RADIO-TV 
STATION  CU  IDE— Over  7500  stations 
listed  by  city,  state  and  frequency. 
AM-FM-TV.  $1.95 

SIH— SSB  COMMUNICATIONS  HAND- 
BOOK—by  W6YTH.  This  book  covers 
all  known  methods  of  generating  SSB 
with  details  on  them.  Discussion  and 
schematics  on  many  popular  SSB  rigs. 
Very  educational,  and  mostly  for  the 
ham,  $6-95 

SWL-1—  ABC'S    OF    SHORT    WAVE 

LISTENING — by  Buckwalter.  Covers 
what  to  listen  to,  frequencies,  anten- 
nas, receivers,  QSL's,  space  signals. 
Good  basic  cook  for  SWL'ing,         $1.95 

TCM— TRANSISTORS  CIRCUIT  MAN- 
UAL— by  Lytel.  Schematics  and  de- 
scriptions of  over  200  transistorized 
circuits,  covering  just  cbout  anything 
you  can  possibly  want  to  do  with 
transistors.  $4.95 


TUB— TUBE  SUBSTITUTION  HAND- 
BOOK. This  book  is  invaluable  when 
something  goes  blip  and  you  are  fresh 
out  of  the  exact  replacement.       $1,50 

BOOKSHOP 

SUBSCRIPTION 

SERVICE 

While    you    are    sending    in    an  order 

to  Bookshop  you  may  care  to  sub- 
scribe to  one  of  the  electronic  maga- 
zines. U.S.  only. 

Radio-Electronics    1    yr.    ,.,...  $5.00 

Popular    Electronics    1    yr.             .  $4.00 

Electronics   World   1    yr.  55,00 

ATV  Experimenter  1   yr*  SI  .00 

QST   1    yr.                   S5.00 

CQ    1    yr.    (not    recommended  I  S5  00 

Popular   Mechanics   1    yr.  $4.00 

Popular  Science   1   yr,    $4.00 

Science   &-  Mechanics  1    yr.  $4.00 

Electronics   Illustrated   1    yr.  $2.00 

Send  check  or  M.O.  to: 
Rodio   Bookshop 
Peterborough 
ew   Ham   Shire 
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FREE?    !  FREE!    !  FREE!    ! 

Send  for  free  copy  of  The  Mam 
Trader  if  you  are  looking  to  swap, 
buy  or  sell  equipment  with  other 
hams.  Or  subscribe  now  for  6 
issues  at  $1.50.  THE  HAM  TRADER, 
Box  !53Ar  Franklin  Square,  NY 


Sand  for  your  copy  of 
our  new    1963  catalog 

Barker   &   Williamson    Inc 

Radio  Communications   Equipment 

Since    1932 
Bristol,    Pertna* 


C ALAM AR  ZLcbumtci  6*. 


K6HYY 
WA6HYU 


COLLINS,  HAMMARLUND,  MOSLEY, 
SWAN,  SIDEBAND  ENGINEERING, 
NATIONAL,  GONSET 


2163 A  FULTON  AVE,  SACRAMENTO,  CAL 


RTTY    Polar    Relay   #2S5A  .    . 

Same — Less  dust  cover    .......... 

RTTY    (SSB)    Transformer    ..,,,,,, 

ARC3   Transmitter  or  Receiver    .......... 

or  the  pair  for        ... 
12V DC    1A   Power   Pack  from    115 VAC 
RF  Panel  Meters  2j4"  R  1A  or  5A 

ARROW   SALES 

2534  South  Michigan  Avenue  Chicago  16,  Illinois 

CAlumet  5*4750 


$2.<J5 

.79 
$19.95  ea, 
$35.00 

$2.00 
..$2,95 


LOOKING?  SHOPPING?  TRADING? 
TRYING  TO   SAVE   MONEY? 

Write  Bob  Graham  for  Special   Deals  on  New  and  Re* 
conditioned    used    gear.    Cash    or    Budget 


Graham   Radio 


Dept  C.t  Reading,  Mass. 


Tel:   944*4000. 


3.5-30  MC  RF  PRESELECTOR.  Built-in  AC 
power  supply,  18+  db  gain.  Coiitin* 
uous  tuning.  RF  gain  control.  Compact 
6"  x  4"  x  5".  Order  your  SK-20  Pre- 
selector kit  today.  Only  $18.98  post- 
paid! H0LSTR0M  ASSOCIATES,  P.O.  Box 
8640-G,  Sacramento  22,  California 
(Stocking  distributor  of  Air-Dux  Coils. 
Send  25c  for  valuable  data  sheet*  Hy- 
Gain  antenna   list  free!) 


Reyco   Multiband   Antenna   Coils 

Traps   for    dipoles    .    .    .    high    strength    .    .    .    moisture 
proof    guaranteed    to    handle    a    full     KW. 
Model    KW-40    coils    will,    with    a    108    foot    antenna, 
provide    operation   on    10-15-20-40-80.        $12.50   set. 

For    information    on    other    models    write: 

FRED  L  REYNOLDS  W2VS,  492  Ravens  wood  Ave., 

Rochester   19,  New  York 


TONS     OF      AMATEUR      EQUIPMENT      IN      STOCK 


WlESlNEIRN  IftAMDIlO 

SAN    DIEGO 
1331    India    Street     '  BE  9-0361 


MON-FRI      8:30    ra    8:00 


SAT      8:30   t*   5t00 


a    Liming 

105-1 25? 

to   5    cue. 

$99.50 

O   DB 

$75.00 

HEAL 

$75.00 

Price 


KEEP  CANDEE  HANDEE! 

TS-239/UP  Oscilloscope.  {Lavoie  Lab.  LA-23&-A)  Portable 
Measuring  instrument  used  in  testinc  ulL  types  of  electronic 
equipment,  in  radar  and  oommunlcatlon  Tie  Ids,  This  trail  con- 
sists essentially  of  u  calibrating  voltitgt!  generator, 
marker  generator.  Has  self-contained  power  supply. 
2 10W,    50/1600   eye.    AC    Slnewave    response    10   cycles 

Excellent   Cond.  

Stoddard  Turret  Attenuator  Mo,   No.   90519-42  2  position. 

St  60   Dii  Imp.   50  OJ1MS    N.  

H-P.  4/58  Tuneable  Bolometer  Mount   I'scd  Ext.  Cond.   A 

TS  W  (same   a*  HP  glfj    Used   Exc.   Mfgd.   by  Federal 

oil   request, 

TS4I9    (same    as    HP   6HA)    New.    Mfgd.    by    Federal.    IM"  It. 

GR    1 141 A  Audio   Fre^.   Meter.    Used   Exc,  175.00 

GR    857    &    GR    7S7    PI    500   MC   Oscillator   &   Power   Supply. 

Used,     exc.  ......    S75.0Q 

GR   Model  726A  VTVM    Used,  Exc.  $59-55 

Presto  Modal  100  Micro  Wave  Freq.  Standard,  Used,  Exc,  $75,00 
Measurements  Cord  Model  04  HIW-BKMI  MC.  L'sed,  Exc.  $  1 09.95 
APN-I  Transceiver,  Used,  Esc.  Ideal  Tor  420  MC  $2,95  or 
3   for  $5.00 

APX-6  Transponder— (JKT  ON   1212  me.   used,   exc.    !.  .^$29.' 95 

APX-6  Conversion   Pamphlet $1,50 

BC-34H     KtiT,     freq.     200-500     fee     &     1.5-18     me.     Used*     e*c. 

cond.  . ...  $98.50 

R-45/ARR-7    Rcft.    freq.    .55-43    mc    In    fl    bands.    Used,    exc. 

$07,50 

stepping   gener- 

$3.49 

...    2   for   $6,00 

electric      type. 

$14.95 

62     73      Mag: 

$2.49 

Detector  Monitor,     detects     radio    ae- 


Switches.       automatic 


cond.       .      .......  ....... 

Federal     (freq.    multiplier)    No.    Z    2526    1    mc 

ator,    new.   in  orig.   box,    less  tubes.    Unit    10 

Sara   by  buying 

25      Position      Stepping 

45     1/now 

KY*65  ARA-26      Keyer.      article     pg     N     apr 

used.     exc. 

New     Protection     Fallout 

tiFlty   and    all    types    of    radio    active    particles.    Comes    complete 

with  detector/monitor*   ear   phone  &  hatter  Las  $3.88 

Chassis    with    transistors,    some    even    have    tubes,    many    good 


parts 

Beck  rim  n   4904   Double   Pulse   Generator  New 

Kay     Mega    Sweep     Model     MOA     50    ke,     to 

exc 

TEK    517    Scope,    u Uh    Scope    Mobile,    power 

tenuator    Used.    Exe. 

TEK    511  AD    Scope  Used,    Exc.    

Triplet!   3441    Scope   Used,    Exc.    . . 
LM    Freq.    Meter  less  calibration   book  Al   exc. 
Famous    Q-5'er.    190-550   kc.    The   receiver   you 
for    at    only 

PC-454    R-26:   3-6    MC  

MC-455    R-27:    6-^.1   MC 

T-IS  ARC-5    XMTR.    2    1-3    MC   exe.    cond,    .. 

XMTR.   3-4   MC   exc.    cond 

XMTR.    4-5.3   MC   exc.   cond. 

XMTR.    5.3-7  MC  exc.    cond,    ... 

Mm  UN  si  Lor     Exc.    Cond, 

Kc.liiy     with    0-10     antenna 


950    mc. 
supply. 


T-I9/ARC-5 
T-20/ ARC-5 
T-2I/ARC-5 

MD-7    I'liile 

BC-442     Antenna 

Brand    new 
BC-442    Used 
ARC-5   ttevr, 
T-17:    Csirhon 
R-4A   ARR2 
receiver.    See 


exc.    cond. 

Hind  Crank  Tuning  Knobs, 

Mikes,    used   exc. 
Receiver    234-258 
August/59    C,    Q. 


new 


MC     11 

magazine 


$450.00 

Used. 

$300.00 

&    at- 

$1000.00 

$295.00 

$75.00 

cond.  $37,50 

've    been    looking 

$12,95 

$9.95 

$9.95 

$4.95 

. .  .    .  $6.95 

$4.35 

$4.95 

$5.95 
meter. 

$1.95 
9  Be 

$2.95 


current 


or  ... 

68304-14     Filter     Similar     to 
impedance    radio    range    filter. 
Binge- Voice    both   switch   gives 


tube  UHF  Tuneable 
for  conversion.  $2.95 
2  for  S5.00 
FL-8  Special  mounted  low- 
Built  to  U.  S.  Naty  specs. 
you    selection,    respectively,    of 


1020  cps,  or  bypass  filter  altogether.  New 


$1.95 


HEADSET   BARGAINS! 

HS  23   200fl  ohms    .,  .... $5.95 

HS   33    t;i>0   ohms  -  .      ..».-•■.*• #  ■ $6.95 

Hi   Ft   Headset,  15.000  cycles.  New  with  Chamois  cushions  $9.95 
CD    E07A    farm    ■"''    '  >-!    firdi    used,    koihI  .'.  40c 

WE    ARF    TFST    EQUIPMENT    SPECIALISTS,    AND    IN- 
VITE YOU  TO  CHECK  WITH  US  FOR  ALL  YOUR  TEST 

EQUIPMENT   NEEDS. 

ORDERING    INSTRUCTIONS 
Minimum    Order  $3.50 
All   shipments    are    F.O.B.    Hurbank.    California.    We    will    ship 
cheapest    way    unless    you    specify    a    carrier    or    method.    Save 
yourself  COD.   fees  and  time  by  remitting  tn  full  with  order, 
including  postage.   We  wilt  refund  all  excess  postage  you   send. 
All    item  a    are    offered    subject    to    prior    sale:    all    prices    ire 
subject  to  change  without  notice. 
California    residents    please    add    4<3?    for    sates    tax, 

AM-26.AIC    Interphone    amplifier    for    commercial    as    well    as 

military     aircraft    used  ........ $3*95 

AM-26'AIC    28   volt   dynmnotor  $1.00 

Conversion  for  making  a  four  tube  Push  Pull  Amplifier  AGC, 
*i  Witt  output  with  sufficient  gain  to  operate  from  a  crystal 
pick  up  and  drive  a  10  or  12*  speaker.  Can  be  found  In  Sur- 
plus Conversion  Manual  Jt2 
BC  733^^ — The  old  re II able  sputnik  tracker. 
controlled.  Freq,  108.3  to  110.3  MC.  Dual 
C.    Q.    magazine  Oct. 759   for  conversion.    E:cc. 

NEW   AIR    FORCE   TECH   MANUALS 

tj-52*I9    Antenna    Systems 

—52-11    Aircraft   Sheet  Metal   Maintenance 

rrlOt-6    Airborne    Shoraa    . 

—  102-4    Ground    Shoran  


i 


# .  ■  -  - » 


$3.00 
6  channel  crystal 
filter  range.  Be*5 
cond.  $4,95 


$1.50 
$1,50 
$1.50 
11.50 


■      ■      ■      w 


*  *   ft  »  * 


J.   J.   CANDEE   C0.f  509  N.  Victory  Blvd.. 

Burbank,  California,  DDO  Area  213  VI  9-241 1 
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Get  the  Most  Out  of  Your  Rig  and  Antenna 

with  this  knight-kit  %m/ Power  Meter! 


Flexible  2-Unit  Design 


LOOK  AT 
THIS  BIG 
ARRAY  OF 
"MOST 

WANTED" 
FEATURES... 


Provides  accurate  readings  of 
relative  power  from  0  to  10, 
and  SWRfrom  1:1  to  20:1 

For  use  on  ALL  TEN  Ham 
Bandsfrom  160  Meters  to  420 
Mc— and  other  transmitters  in 
the  1.8  to  432-mc  range 

For  50-72  ohm  unbalanced 
lines 

Withstands  full  kilowatt  input 

"In-Line"  type— can  be  left 
in  line  as  constant  monitor 

Accuracy  better  than  10% 

No  batteries  or  power  needed 

SO-239  RF  coaxial  connectors 

Sensitive  100  microamp 
meter 

Built-in  sensitivity  control 

Amazingly  easy  to  build! 


Model  P-2  SWR/ Power  Meter  Kit 


ONLY 


S 


Want  to  experience  that  wonderful  feeling 

J    1  QC         that  comesfrom  knowingyou're  getting  max- 

■  /I  imum  power  into  your  antenna?  The  easy-to- 

|  "J  build   Knight-Kit  Model    P-2   ''in-line"  type 

SWR/power  meter  makes  ft  a  breeze  to 
eliminate  the  power  waste  occurring  in  transmission  lines  with 
high  SWR.  It  measures  relative  power  being  fed  to  your 
antenna,  and  SWR  reflected  from  it  Negligible  insertion  loss 
permits  unit  to  be  left  in  the  line  permanently— providing  a 
constant  check  on  your  rig's  efficiency.  The  P-2  SWR/power 
meter  is  actually  two  separate  units— a  coupler  and  an  indica- 
tor connected  by  a  4-foot  shielded  cable.  Units  are  designed 
for  unbalanced  50-72  ohm  lines.  They  handle  a  full  kilowatt 
from  1.8  to  432  mc  (require  35  watts  for  full-scale  deflection 
on  80  meters).  Meter  reads  SWRfrom  1:1  to  20:1  and  relative 
power  from  0  to  10,  with  better  than  10%  accuracy.  Sizes: 
coupler,  2  x  5  x  2W\  indicator,  27h  x  6lA  x  3*.  Complete  with 
all  parts  and  easy-to-follow  instructions.  Shpg.  wt.  2  lbs.  Get 
maximum  signal  punch  from  your  rig— order  today! 

83  Y  627FM.  P-2  SWR/Power  Meter  Kit  only 51495 


GET  MORE  FOR  YOUR  MONEY 
WITH  KNIGHT-KITS... 

OVER  100  MODELS, 

INCLUDING  OUTSTANDING 

AMATEUR,  SHORTWAVE  AND 

ClTfZENS  BAND  EQUIPMENT 

ALLIED  RADIO 


r 

1 
1 
1 
1 

1 
1 
1 

1 
1 
1 

L. 


ALLIED  RADIO 

100  N.  Western  Ave.,  Chicago  80,  III. 

Ship  me  the  following: 

D  P-2  SWR/Power  Meter  Kit  83  YX  627FM 
$ ....enclosed  (check)  (money  order) 


Name. 


f-lMtl    PKIHT 


Address. 


City. 


Zone. 


State. 


96 
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Leo  I.  Meyerson 
W0GFQ 


The  NEW 


300  WATT 


SELECTABLE  SIDEBAND  •  SSB/AM/CW 


TRANSCEIVER 


$000-95 

^i  W   ^7    WIRE! 


WIRED 


IMMEDIATE 
DELIVERY 


Atlas  2KW-*499^5 


EXCLUSIVELY  FROM  WORLD  RADIO 

GALAXY  300.  This  is  the  80-40-20  Meter  SSB/AM/CW  300  WATT  Trans- 
ceiver  you're  hearing  so  much  about.  Features:  Selectable  Upper  &  Lower 
Sideband,  Automatic  Load  Control,  9.1  Mc  Crystal  Filter,  Stable  Linear 
VFO,  Smooth  Dual  Vernier  Tuning,  1  UV  Sensitivity  for  10  db  S/N,  P.T.T. 


...  and  VOX  Operation  (Vox  Opt'l  $24,951.  Both  MOBILE  and  FIXED  STATION.  ALL 
for  only  $299.95.  PSA  300  CONSOLE.  Here's  a  real  rugged,  well  regulated  AC  Power  Supply, 
housed  in  a  matching  cabinet  to  the  GALAXY.  The  ONLY  Power  Supply  built  to  run  the  Galaxy 
at  FULL  POWER.  Standard  Power  Supply  $99.95.  With  Clock  $119.95.  12  VDC  Supply  $119.95 
—  Mobile  Mount  $14.95.  ATLAS  2KW  LINEAR.  Perfect  matching  2KW  SSB  (PEP)  companion  Lin- 
ear to  the  Galaxy.  With  internal  AC  supply  (1 15-220VAC).  Features:  Hypersil  1  Amp.,  trans- 
former, grounded  grid  operation,  daul  blowers,  internal  relays.  Covers  80-40-20  meters.  Priced 
at  $499.95. 

WORLD  RADIO  LABORATORIES 

3415  West  Broadway      •      Council  Bluffs,  Iowa 

•    Phone:  328-1851 


NEW  WRL 
'64  Catalog 

Available  August 
RUSH  ME: 

[      New"64  Catalog 

□  "Galaxy"  Brochure 

□  Quote  'Trade- Ins" 
on  Attached  Letter 
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ILL  IT  TAKES  IS  917  PARTS 
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1ST  AT  I  ONA  1- 


PLIS 


Patience,  Workmanship,  Integrity,  Experience  and  kiiou-liou 


It  takes  more  than  parts  to  produce  a  rig  like  National's  NCX-3  SSB  transceiver ...  It  takes  vital  intangibles 
not  listed  on  any  spec  sheet  or  schematic.  PATIENCE  to  design  carefully  and  conservatively  .  .  . 
WORKMANSHIP  assuring  meticulous  attention  to  the  smallest  detail  of  component  placement  and 
soldering  .  .  .  INTEGRITY  to  avoid  fanciful  claims,  and  to  ship  only  fully  tested,  quality-approved  units, 
backed  up  by  a  One-Year  Guarantee  and  a  nation-wide  network  of  warranty  repair  stations  .  .  . 
EXPERIENCE  with  every  phase  of  the  communications  equipment  business  — from  the  design  and 
manufacture  of  atomic  frequency  standards  and  super-sophisticated  military  SSB  equipment  to  the  least 
glamorous  choke,  knob,  or  drive  ...  and  just  plain  KNOW-HOW  —  the  know-how  you  expect  after 
nearly  half  a  century  of  building  ham  equipment  —  know-how  to  put  the  features  you  want  in  a  rig  like 
the  NCX-3  —  complete  CW  coverage  of  the  80,  40  and  20  meter  bands  as  well  as  the  phone  sections  .  .  . 
break-in  keying  . . .  built-in  VOX  . . .  smooth  SSB/CW  AGC  and  product  detector  action  .  . .  built-in  S-meter 
. . .  built-in  AM  detector  for  compatible  AM  operation  .  .  .  mobile  mount  at  no  extra  charge  ...  In  fact, 
all  of  the  features  and  performance  you  want  and  need  for  fixed  station  as  well  as  mobile/ portable  use. 

Whether  your  choice  is  the  NCX-3  at  $369.00  or  any  one  of  National's  other  equipment. products  from 
$50.00  to  $1000.00,  you  can  be  confident  that  you've  also  bought  the  plus  factors  that  assure  you  of  con- 
tinuing enjoyment  and  long-term  reliability. 


National  Radio  Company 

A  Wholly  Owned  Subsidiary  ol  National  Company,  Inc 
3?  Washington  $t>t  Melrose  76,  Moss, 
World  Wide  Export  Sales;  Ad  Aurlema  rflC,  85  Broad  St.,  N.Y.C. 
Canada;  Tri-Tel  Associatei,  81  Sheppa rd  Ave.,  W+  Wtllowdale,  Ontario 


